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(57) Abstract: Novel jS -latcam compounds represented by the following general formula (I) or pharmaceutical^ acceptable salts 
thereof which are useful as serum cholesterol- lowering agents: (I) wherein A u A 3 and A 4 represent each hydrogen, halogeno, Ci_ 5 
alkyl, Ci_ 5 alkoxy, -COORi, a group represented by the following general formula (b): (b) (wherein R } represents hydrogen or Ci_ 5 
alkyl), or a group represented by the following general formula (a): (a) [wherein R 2 represents -CH 2 OH, -CH 2 OC(0)-Ri or -C0 2 -Ri; 
R 3 represents -OH or -OC(0)-Ri; R 4 represents -(CH 2 ) k R 5 (CH 2 ) r (wherein k and 1 are each 0 or an integer of 1 or above provided 
that k+1 is an integer not more than 10; and R 5 represents a single bond. -CH=CH-, -OCH 2 -, 
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carbonyl or -CH(OH)-); provided that at least one of A,, A 3 and A4 is a group represented by the above formula (a); A 2 represents 
C1.5 alkyl, C1.5 alkoxy, C1.5 alkenyl, C1.5 hydroxyalkyl or C1.5 carbonylalkyl; and n, p, q and r are each an integer of 0, 1 or 2. 
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mm/3 - ^ ? # A-fb-^wxtr^ ©sajt^Ss 

HS£i$fc$R££:h,T^3 (#>J;tfc£, Lipid Research Clinics Progra 
m., J. Am. Med. Assoc., 1984,251, 351& t>*365) 0 3£*p N HMG-CoAoItc mm 
mmffl&Sfomn l/Xrn-;HgT^t UT Ka Steffi £ *LT U * o Lfr 
L&#£> s HMG-CoA«7C»3|l{ia^^JH:sa^fl;jfii»3 iv ;r p - ;K£ T 
i¥M %m VTl±^% &©gd n ^^r^tP^M^^^ i: £*i,T^* 
(^Jx.(is Mevacor in Physician's Desk Reference, 49th ED, Medi 
cal Economics Date Production Company, 1995, 1584) 0 £ © #k 

^^^©lEH^© if fc tis J&vSn 1/ ^ ^ d — ;H£ Tf^ffl £ ^ f 4 -fb 
■^«l* s *^$tLTV\a (0y*.fc£ s M.A.Farboodniay Jahromi et al., 
J. Nat. Prod., 1993,56, 989., K.R.Price, The Chemistry and Biologi 
cal Significance of Saponons in Foods and Feeding Stuffs. CRC 
Critical Reviews in Food Science and Nutrition, CRC Press, 1987, 
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26,27) c Ztlt> ©Klite&s 'bMftX'CDZi U Xy^U -)l(DW.$l%®5 <° 

X. ^P. A. McCarthy et al ., J.Med. Chem. , 1996, 39, 1935) 0 jfiiv* 
n l/^r p — ;i/£i£T£i*3 /? * # A'fb-&$Jfc$K££*i-C V>3 ( 
W^Ks S.B.Rosenblum et al. , J. Med. Chem. ,1998,41,973, B.Ram et 
al., Indian J. Chem., 1990, 29B, 1 134. * £ &USP498, 3597) 0 

cfc D /J\ Jl Id # ^ £ fi £ 0 CO/J-^^^A'fb-^tl-O-^^^PV^ 

£l®^-f £ (M^iis M.van Heek et al. , Brit. J. Pharmacol. ,2000, 1 
29,1748, J. Pharmacol. Exp. Ther. , 1997, 283, 157) Q 

m\ti<DJ3 - =? & $ A<fb-£-#j# s p >m$&-€r£ tiZ z biz 

-fb^-^©3 l/*^D-;uffiTflsJB*«££:h,T^a ($);Lfc£W.D.Vacc 
aro et al., Bioorg. Med. Chem. Lett. , 1998, 8, 313) 0 b^bs 
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ii#:i:btt^^C-i2i^ C^Jx.KR.J.Linhardt et al., Tetra 
hedron, 1998, 54, 9913, D.E Levy, The Chemistry of C-Glycosides;E 
lsevier Science ;0xford, 1995 . , M.H.D.Postema, C-Glycoside Synth 
esis. CRC Press; Boca Raton, 1995) t b fc ;\ 4 ~7 U y Y fr^ t T %> 
£^-£s (1) >hmiz&&T&yj\sriisy-Viz£%ttmiz&feX"& 

zz-kfrbs Mmm'hm±&tz^% % ^ ttfasife-efr *) ^ (2) /hm 
^D-;i/®T^j©Msa$s^{3^^^ff ofcjjg^, -ig^: (i) -e^ 
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2 )kR 5 (CH 2 )i- (fBbs k 1 tt 0 Xtt 1 JS*±©ft8cT!& t>N k 4- 
HilOttTOlltfeSoK ££R s &*glir£^L. -C 
H=CH- S -OCH2-. A;^"-;Hxii-CH (OH)-tfe 
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fcs — (i) t-^^ nzit-sm t /8 - ^ z $ ^r—ummffl horn- 
$ z f^—ummMte, mmizxz 0 - ? ? ? am <D$-M%mm 
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( 1) (.4 S*. 3R*) — 4 — {4- [(2 S, 5 S 3 3R 3 4R 3 
6R) - 3, 4, 5- MJ t FP^i/-6- (tFD^i/^ji/) 
;vt Kn-2H-^7>-2-^;i/] 7x-;i/} - i - (4-7;^ 
D7oc-;i/) - 3- [3 - (4-7;v^-n7i-;v) r n f ;v ] 7 ■*£ 
^ ^ > - 2 - ;t > 

(2) (4 S* 3 3R*) - 4- (4 - {[5 S 3 2 S 3 3R, 4R 3 
6R) - 3, 4, 5-hUfcKD^r>>-6 - (kpD^>^^i/) ^ 
^tFn-2H-K7>-2-0] 71-Ji/) -1- (4 

-7jl/^07x-A) - 3- [3 - (4-7;i/tD7x-;i;) 7Df 
71/ ] T -if ^ > - 2 - ^ > 

( 3 ) ( 3 S 3 2 R 3 4 R 3 5 R 3 6R)-2-[(4-{(4S* 3 
3 R * ) -1- (4-7jl/^n7izji/) - 3- [3 - ( 4 - 7 71/ 
av^-jp) rrphVi'] - 2 -^-^v t^^-p > - 4 - j ji} 7xr 
7V ) * - 4, 5-^7-fe^;i/^|-^S/-6 - (T-fe^-;!/^-^-^^ 

^71/) ^;i/hFP-2H-t7>-3-'fjl/7tf-F 

(4) (4 S* 3 3R*) - 4- (4-{[5S, 2R, 3R 3 4R 3 
6 R ) - 3, 4 3 5-h>;th*D^5>-6 - (t FD^i/^^-;i/) ^ 
il/t FD-2H-b'7>-2-^;H ^^71/} 7 1 n 71/) -1- (4 
-7D U7x-;p) - 3- [3 - 7 p t:° 
71/ ] T -if ^ ^ > - 2 - ^ > 

(5) (4 S* 3 3R*) - 4- (4 - {[5 S 3 2R, 3R 3 4R 3 
6R) - 3, 4, 5-MJtFu^ri/-6- (th'D^r^^^7l/)^ 
7l/tFP-2H-h°^>-2-^7l/] ;>< ^71/} 7 ^-jl) -1- (4 
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- * b *is7 - 3- [3 - (4-7^D7xr;i.) 7DK 
;b ] 7" =f- V > - 2 - Or > 

( 6 ) ( 3 S , 2 R , 4R, 5 R , 6R) - 2- [(4 - {(4S*, 
3R*) -1- ( 4 - * b * is 7 - 3- [3 - ( 4 - 7 ;i/ # 

d 7 m - ;v ) rntji/] - 2 -^^V7'-if^^>- 4 ->f;i/} 7 :n - 
)V ) p<^;i/] - 4, s-^T^-fe^;!/^-^^— 6 - (T-fe^;v^-^^>>< 

( 7 ) ( 4 S*, 3 R*) - 4- ( 4 - {[ 5 S , 2 R, 3 R, 4 R, 
6R) - 3, 4, FD^i/-6- (tFnJp^W) ^ 

/^FD-2H-tf7>-2-^b] 7 :c - l - (4 

- *^)),7 - 3- [3 - (4-7/^D7i-jl/) rot 

;w] THf 2 -^-> 

(8) (3S, 2 R, 4 R , 5 R , 6R)-2-[(4-{(4S*, 
3R*) -1- ( 4 - *?-}l7 ^-)\y) - 3- [3 - ( 4 - 7 ;]/ ^- D 
7x-;i/) 7" n f ;v ] - 2- ^}-^VT-te*^^>-4-^;i/} 7 :r. - 
;b) p<^;i/] - 4, 5-^7--fe^;v^^-->-6 - (r-fe^;!/^-^^^ 
^;t/ ) t h*D-2H-f7>-3-^;v7tf-h 

(9) (4 S*, 3R*) - 4- (4-{(5S, 2R, 3R, 4R, 
6R) - 3, 4, 5-h'Jt FD^ri/-6- ( t K D*»/^^;i/) ^ 
^tFD-2H-^7>-2-^H 7xn;b) - l - 7 ^ 

- ;u - 3 - [3 - (4-7;^D7i^;i/) 7 n t: ;i/ ] 7* -te* 3^ > - 
2 

(10) ( 3 S , 2 R 3 4 R , 5 R , 6E) -2 - [(4 - {(4S*, 
3R*) -l-7m-;i/-3 - [3 - (4-7jbtP7xr;H 7d 
tr ;l/ ] - 2- t^V7-fe*f^>-4--f;H 7:c-;u) ^^V] -4, 
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5-^T-fe^;u^-^-^-6 - ( T * )V 7t is * 3- ;i/ ) ^jl/tFo- 

( 1 1) (4 S*. 3R*) - 4- (4- {[(5 S, 2R, 3R 3 4 
R, 6 R ) — 3 , 4, 5-HJhFD^f^-6- (t Fn^i/^f 
^kFn-2H-^7>-2-i'>] ^5^} 7 x - - l 

- (4-7;^D7x-jV) -3- [3- (7x-;i/) 7* 
^"f-Vy - 2 - ^T> 

( 1 2) (4 S*, 3R*) -4- (4- {[(4 S 3 5 S, 2R, 3 
R , 6R) - 3, 4, 5, -F'JhFD^>>-6- (tN^^Xf 
)V) ^tFD-2H-f7>-2-^M 7 x - 1 

- (4-7;i/tD7x-^). - 3- [2 - (4-7;i/;*n7x7* 

( 1 3 ) ( 3 S , 2 R , 4 R , 5 R , 6R) - 2 - [( 4 - {( 4 S * , 
3 R * ) -1- (4-7;i/tD7x-;i/) - 3- [2 - ( 4 - 7 ;i/ 

D 7 rc / ^ >> ) - 2-**V7«f *;>-4->fM 7 x ~ 

t FD-2H - t'7>-3-Y^7-fer-F 
( 1 4 ) ( 4 S*, 3 R*) - 4- (4 - {[( 4 S , 5 S , 2 R , 3 
R , 6R) - 3, 4, 5-FiJtFniri/-6- (tFD^i^^ 

;iO ^;i/t FD-2H-h'7>-2-^i/] h^>} 7x^;io - 

1- (4-7;V7TP7x-jb) - 3- [3 - (4-7;i/tD7x- 

;i/ ) 7° n t: ;u ] - 7 -fe? ^ > - 2 - ;t > 

( 1 5 ) ( 4 S *, 3 R*) - 4- ( 4 - {[( 4 S , 5 S , 2 R 3 3 
R , 6R) - 3, 4, 5-h»JhKndr*>-6 - (t FD^i/^f 
;iO ^;i^t Fn-2H-f7>-2-^i/] ^ h^i/} 7x-;i0 - 
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1- (4-7j^D7x^) -3- [2- (4-7MD7x^ 

( 1 6) (4 S*, 3R*) - 4- (4-{[(4S, 5 S, 2R, 3 
R , 6R) - 3, 4, 5-hiJtpD^J/-6- (tfD^^^f 
71/ ) ^Vt N-2H-t!7>-2-^;i/] h > } 7 ^ - ;i, - 1 
-y^-jv^9-jv~3 - [3 - (4-y;i/^-D7i-;v) 7* d h* 71/ ] 

(17) ( 2 S , 3 S , 4 R , 5 R , 6R)-6-[4-{(4S*, 
3R*) -1- (4-7/^D7x-;|/) -3- [3- (4-771/# 
D7o,-;v) 7Dt';H - 2 -7)-^-v^-fe"^^>- 4 -^71/} 7^- 
71/ ^ 71/ ] - 3, 4, 5 ~ h U t K D 3r S/ ^71/ 1 K D - 2 H - h* v > 
- 2 - * 71/ si? > R 

(18) 2 - { 4 - [( 4 S*, 3 R*) - 4 - {[( 5 S , 2 R , 3 
R , 4 R , 6R) - 3, 4, 5 - h >J t Fn^J/ - 6 - (tFD^>> 
p< -^71/ b h*n-2H-h'7>-2--f;H ^^71/} 7x~;i/- 

3 - [3 — (4 - 7;i/tD7ir;i/) 7° D k' 71/ ] -2-;t3 : -V7'-bf7 t - 
^-71/] 7x7^ri/} - 2 ^7P7°D t.*^->^^^-7V^7N^7I/ 

(19) 2 - {4 - [( 4 S *, 3 R*) - 4-{[(5S, 2R, 3 R , 

4 R , 6R) - 3, 4, 5-hUbh*D^>>-6 - (tFn+i/^ 
71/) ^71/ b H D - 2 H - >- 2 --f 71/] ^71/} 7 i -;i/- 3 - 

[3 - (4-7 7V^D7^n7I/) 7° n tVI/ ] - 2 - ;T ^ y 7- -t? ^ - 
71/] 7x7^i/}-2-^^;i/7DKt>8 

(20) 2 - {4 - [( 4 S*, 3 R*) - 4 - {[( 5 S, 2R ) 3 
R , 4 R , 6 R ) - 3 , 4, 5- h 'J t FD^i7-6- (t h*D^^> 
^^71/) ^;Vt FD-2H-f7>-2-^Jl/] ^^7P} 7 ^ - 7U - 

9 
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3 - [3 - (4-^5^;i/73i-;i/) y p t; ;i/ ] - 2- t^V7t"f 

(21) 2 - {4 - [( 4 S*, 3R*) — 4 — {[(5 S, 2R, 3 
R, 4R, 6R) - 3, 4, 5- HJ t (b h*D^i/ 
p< tFo-2H-t7>-2-^i/] y 7 -;v- 

3 - [3 - (4-^5 L ;V7ix;|/) /Dt;i/] - 2 - ;t ^ V T -if ^ 

7xy - 2-^jV7Dt^>^ 

(22) ( 4 S 3 3 R) - 3- C(3S) - 3- (4-7 ^d:?* 
-;P) - 3 - b F D^r^7D VA,- 4 - ( 4 - {[( 2 S , 5 S , 3R, 

4 R , 6R) - 3, 4, 5-hUtHD^^_ 6 _ (tjjp^j,^ 
;v) tFn-2H-t'7>-2-^H y x.-;i,) - i 

- (4-7;^D7xr;v) 7'-fe"5 : -^>-2-^-> 

(23) ( 4 S , 3R) - 3- [( 3 S) - 3- {4-7J]/*U7 * 
-;U) - 3- t FP^^>7Df;i/] - 4- (4 - {[( 2 S , 5 S , 3 
R , 4 R , 6R) - 3, 4, 5 - b >J t h*D ^$/ - 6 - (b KP^i/ 
^ th*n-2H-b7>-2-^ji/] y 7xr;i.) 

- 1 - 7^-;VT-lf^^>-2-^-> 

(24) ( 4 S , 3R) - 3- [( 3 S ) - 3- (4-7j^P7z 
-;V) - 3-hI«D#^7n^] - 4 - ( 4 - {[( 2 S , 5 S , 3 
R, 4 R , 6R) - 3 3 4 , 5 - h y b Kn*$/ - 6 - ( fc K P =¥• 2/ 
p<^;i/) ^l/hFP-2H-b7>-2-^l/] 7ir;i/) 
-1- (4 7 3l— J]/) THf5 L ^>-2-^-> 

(2 5) (4 S, 3R) -4- (4-{[(5S, 2R/3R, 4R, 
6 R ) - 3 , 4, 5 - h'Jb FD^^>-6- (b h'D^r^^^Jl/) ^ 
;vtPn-2H-b7>-2-fji/] 7^i-;i/) - i - ( 4 

10 
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-7MD7ir;i/) - 3- [3- ( 4 - 7 D 7 x. =.)], ) 7Dt 
;i/ ] T -if V > - 2 - ^- > 

(26) (4S, 3R) - 4- (4 - {[(,2 S, 5 S , 3 R , 4 R , 
6R) - 3, 4, 5-HJtFP^^-6 - (kFD^J/^f^) ^ 
;i/t Fn-2H-f7>-2 7 ^ -;v) - i - ( 4 
-7^tP7i -3- [3- ( 4 - 7;i/^-n 7x-;i/) -3- 

(27) (4 S . 3R) - 4- (4 - {[( 2 S , 5S, 3R, 4 R, 
6R) - 3, 4, 5-h»;fch'p=5r^-6 - (t Fo + ^^f;i/) ^ 
;m FD-2H-f7>-2-^v] 7 ^ - 1 - 37 x 

— ;u-3- [3- (4-7;vtn7i^;v) - 
r -if ^ ^ > — 2 - ;t > 

(28) (4 S , 3 R) - 4- (4 - {[( 2.S , 5 S , 3R, 4R, 
6R) - 3, 4, 5-hUth'D^->-6 - ( fc F n 3=- ^ 5^ ;i/ ) ^ 
M:F0-2H-t7>-2-^^ 7x^;i.) -1- (4 

- *^)V7 x-)\,) - 3- [3 - (4-7J^D7ir;i/) - 3 - 

*v7Dfc-;i/] t- -if >— 2 - ^ > 

(29) 4 - [( 4 S , 3R) - 3- [( 3 S ) - 3- 

U 7 x ~;U) - 3 - t FDJr^>7D b*;i/] - 4- (4 - {[( 2 S , 5 
S , 3 R , 4 R , 6R) - 3, 4, 5 - h U t |«0**y- 6 - (tF 

d dp- is A ) hFn-2H-t7>-2-^H * ^ ;u } 7 m 
-;v) - 2 -t + V T-if ^ *;-;],] gffi 

(30) 4-[(4S,.3R)-4-(4-{[(2S, 5 S 3 3R 5 
4R, 6R) - 3, 4, S-hiJt Ko#^-6 - (tF'P^^^ 
;i/) t Fn-2H-t7>-2-^jH ^ ^ji/} 7 x - 3 

11 
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~ [3- (4-7;i/^-D7ir;i/) - 3 v 7* d b;i/] -2-^- 

^V7-tf 3^ 

(31) 4 - [(4 S, 3R) - 4- (4 - {[( 2 S , 5 S, 3R, 
4 R , 6R) - 3, 4, 5-HJt FD^i/-6- (tpo^J/^f 

^l/tFD-2H-^7>-2-^H ^ 7x-jV) - 3 

- [3 - (4-7;i/^n7xr;i/) 7Dtf;i/] - 2 - ;f ^ 7 7* -if 5=- 
Sift 

(32) 3 - [(2E) - 3- (4-7j^D7xi^) -2-7° 
n^-jll (4 S , 3R) - 4- (4-{[(2S, 5 S, 3R, 4R 3 
6R)-3, 4, 5-fiJhFD^i/-6 - (th'P^i/^fjl.) a 
JVbFn-2H-t7>-2-^^] ^71/} 7 ^~)V) -1- (4 

(3 3) (4 S, 3R)-4-{4-[(2S, 5 S, 3R, 4R, 
6R) - 3, 4, 5 - h 1; t h'D^i/-6 - (tFn^>>^^) ^ 

FD-2H-f7>-2-j^] 7 - 1 - (4-7 

D7oc-;i/) - 3- [3 - (4-7;vtD7x-;i/) 7of;i/] 7* -If 

(3 4) ( 4 S, 3R) — 4 — {4 — [( 2 S , 5 S , 3 R, 4 R, 
6R) - 3, 4, 5, - hUth*D^i/-6 - (tFD^J/^^) 
b h' d - 2 H - ft? > - 2 ;v] 7 31 - 1 - ( 4 - 7 ;v 
^ n 7 x - ;b ) - 3- [3 - (4-7jl/tD7i_;i/) - 3-^-^v 
7° P b 71/ ] -If ^ ^ > - 2 - ^ > 

(35) ( 4 S 3 3R) - 3- [(3S) - 3- (4-7 7l^D7:n 
-71/) - 3- hKD^i/7D b7P] - 4-{4-[(2S, 5 S , 3 
R , 4R 3 6R) - 3, 4, 5-hUth*D^^>-6 - (tpP^S/ 
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R , 4 R , 6R) - 3, 4, 5 - h 'J b Fo^i/- 6 - (tFn^>> 
^71/) ^71/ bF0-2H-t7>-2-^l/] 7 m - ;v} -1- ( 
4-^^;i/7ai-;i/) Tl£3-i?> - 2 - 

(37) (3R, 4R) - 3- [(3S) - 3- (4-7^D7x 
-7lO - 3- kl»p*j/7D^] - 4- [(2S, 5 S , 3 R , 4 
R , 6R) - 3, 4, 5-h'Jt - (bpD^i/^^ 
;!/) ^bFD-2H-b7>-2-^f;i/] -l-7xz;i/7-Bf-y 
> - 2 > 
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^- n 7 x - ;i/ ) r-fe"5 : -^>-2-^-> 
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;* 5^71/) -WP t FD-2H-t'7>-2-^;i/] ^ >} 7 ^ - 7U - 
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-;P) - 3- tFD*J/7-D^] - 4- (4 - {[(2S, 5 S , 3 
R , 4 R 3 6R) - 3, 4, 5 - h U h K D - 6 - (b Kd^>> 
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> - 2 - * > 

(52) (4S 3 3 R ) - 3- [( 3 S ) - 3- ( 4 - 7 )l * 7 x. 
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?=•;]/) tFn-2H-t7>-2-^i/] x^-;i/-2--<;i/} 
7x-;i/ - 1 - (7 irjv) T-fe*^^>-2-^-> 

(57) ( 4 S 3 3R) - 3- [( 3 S) - 3- (4-7;P^P7i 
-;v) - 3 - t K o*^7n t:;v] - 4- (4 - {[( 2 S , 5 S , 3 
R , 4 R , " 6 R ) - 3, 4, 5 - F U t F D ^i/ - 6 - (tFn^i/ 
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OBn 



OH MeO z C^ 

( ; MitsunobuRJS P- | 

Me0 2 C^ < ^(R 3 ) (PPh 3 ,DIAD) ' , wC " 

OH ^ 3-2 q (R3) 



OBn 

BnO/„. .X^OBn 




OBn 



( b ) ih^^} (3-3) §LiAlH4fcJ;D^^x^T^*7 
;m— ;u*x iisi^c bs <b£rtJ (3-4) T?^$tLSfls 0 



Me0 2 C. 



OBn 



OBn 




LiAlH 4 



OBn 

BnO /y . >v \OBn 



OBn 




OBn 



Ib&W. ( 3 - 4 ) ttMjg^j 1 - ( 1 ) - ( b ), ( c ), ( d ) izm^ 

(i) &m&'&mtpmi&~?:&% 0 
mm.m-4 

( I ) T% A i, Aa&tfA^^-Ttifras&j^b): 



H 3 C > ^CH3 



(b) 



ib&yo (4-1) t^b N 2 - ^ VftRT^mril/o:^^^ ( 
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4-2) ^mm* U ■> A#£T^ffl£-^ ^^tiil^U <b-£rtJ 



b T {b^tJ ( 4 - 3 ) t^^tis fb-^tj SH5o <b 
MIbT~^ (I) $!l§o 



(4 - 3 ) § 




) n Br C0 2 Ri H) H 2 /Pd-C 
4-2 Xli^v^T 
III) LiOH 



(R3>p 



4-3 




( r ) 



<{SU R=OH) 



Ov^-C0 2 Ri 
A 



mmm 5 

-jKS; (I) R 2#- c o 2 Htfe 3-fb-£rt)©M?t$Jo 

-fb^t) (5-1) ^TEMPO (2, 2, 6, 6 -r f 7^ 1 

t- t:^ >; , 7iJ-7i?*;i/) dT^bT^^s <b-£rtJ ( 
5 - 2 ) * |« £ o 




OH 



KBr, TEMPO, NaOC l A,-^ 
NaHC0 3 



OH 

HO A . JL A OH 
^rTcAcOzH 




5-1 



M?H^J 6 

Yb£rfe< 6-1)^(6-2 J&^tf^ ') ^>;Mb L-fb-^rtJ ( 6 - 3 ) 
bfeo -fb-^rtJ ( 6 - 3 ) £ x ^ > ^ £: SHb @K ^ >^;i/?"-^y 
h* (Ramberg-Backlund) SJiS (0iJx(±\ P.S.Belica et al.,Te 
trahedron Lett. , 1998, 39, 8225, St>* F.K. /Griffin et al.,Tetrahe 
dron Lett., 1998, 39, 8179) -fb-^rt; (6-4) t Lfeo fb^tl ( 
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6-4) ^iilTC^, TBAF§ffffl$t N <b£rtJ (1-4) i: b 
fe 0 <b^r#j (1-4) Jii^at^J 1 fc^vw^^; (I) Sff^iir^^m 
. £ & 3 o 




( i ) -flScft ( i ) Ts R aifi- o h , - o c ( o) r ,t*^ -Mb-^r 

ib&m (l-ll) hih^m (7-1) h%)i>j (#1* fcf B F 
s • E t aO , S n C 1 4 , AgOTf-Cp 2 Hf Cl 2 f) i^4Ts 

Ib^M^bs fti-£-tJ (7-3) (f^Jx.(i\ R.R. Schmidt etal., 

Synthesis, 1993, 325) 0 'fb-^tJ (7-3) Iilt7iy-jvtti(li 
£B#£^x^;Wb-f £ - (7-4) fcll[til§o 4b£r 

(7-3) h (7-4) iill^Jl, 3 fc££^-jS£5£ (I) GD^-ffcM 
3^4 t & & o 
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OBn 

IT . r^A **** 



BnO A 



/ 



1-11 



(RS)q 



7-1 



BnO, 



\ 



(R 3 )q 



BnO. 





Ri— C— X 



BnO. 




OBn 



OBn 



7-3 



OBn 



7-4 



(ilU X{±Bum5-loIbo Z!iAn^> s -OC (O) CFa, -O 
-C ( = NH) CC1 3^h*01iS$it o ) 

(2) (I) Raj&s-OH, -OC (0) Rit&5ft-& 

±f3©§J3t#iJ 7 - (1) UTl|P,ti5{b^i (7-6) £ 

SKSIbTftAtl (7-7) iib^o -fb-^r^J (7-7) CD - o CD 7 J< i£ 

E.Dolle et al . , Chem. Commun. , 1987, 904) s 4b&%0 (7-3) % f# £ . 

<b&m (7-3) itmmm i - X 1 k 1 3 t«v^ -« 
as: ( 1 ) (D-sdzmmtteZo 



OBn 

BnQfc, JL ^OBn 

z ^o^ s x-- OBn 

1-11 



(R3)q OR 
ORi 7.5 



(R 3 )q 




OBn 



OBn 




OBn 



Tf 2 0 



OBn 



OBn 




OBn 



CO 

Pd (0) 
I^OH 



7-6 



(R3)q C0 2 Ri 



OBn 



BnO. 



7-7 



XX, 



w OBn 



7-3 



7-8 



OBn 



OBn 
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£ fcik-&%0 (7-1 1 ) V>Tfb-&«3 (1-1 1) fclRlfil©* y 

r »; > ^&fr-=> (Ac) *^ps^;i/Asjas 

S.Kajigaeshi et al Synthesis, 1985,674) lzxik&<$) (7-3) t 



(R ) 

z A 0 A^OBn + — Ac 



1-11 



Ac 7-11 
(Ac= - COCH 3 ) 




OBn 



1) NaBr0 2 , NaBr. (R3) qft|^r OH 



OBn 



NaOH, H 2 0 
2) H 3 0+ 



OBn 



7-12 



*" o^-* OBn 

BnO^J*. 

^OBn 

7-3 OBn 



(3) (I) T% R^-O-H, -OC (0) R & & jk-a 

<b&'¥fl ( 7 - 9 ) izm\,mmm i ( 1 ) ti^-r «t a tyjjK - ^* 

;i/ =i ^> ;i/ HJfo £ s <b (7-10) £ ft & o flS;£«l (7-1 

0) «M5tM8fc^V> N —jft^S (I) ©-£j$Jj§i 



OBn 




OBn 
BnO /y . Jt A OBn 

Z^O^ 



OBn 




(<§. L Z fcfc i!u £B £ |ej D) 
8 

^Stt#i:'l/t©!!il*S (I) 
(a) D-p-t h*D+^7xr;^iJ^> ( 8 - 1 ) ©7j<I^£ 
E.Wunschk (Chen. Ber., 1958, 91,543) «t D ^ > ^ 
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ttft^i ( 8 - 2 ) £ Ltz 



OH 




1) NaOH, H 2 0 

2) CuSQ 4 



OBn 



H 2 N N ** ^C0 2 H 



3) BnBr, NaOH, MeOH 

4) 0.5N HC1 




H 2 N^ ^C0 2 H 
8-2 



ik^tfa (8-2) ©7;;SHocftL, 4b£r#J ( 8 - 3 ) H 



OBn 




OBn 



Boc 2 0, Et 3 N 



h 2 n xnV ^co 2 h 

8-2 




BocHN XX) 2 H 
8-3 



tti^m (8-3) £W.W.Ogilvie£> & (Bioorg.Med. Chem. , 1999, 
7,1521) CJ;^ *;i/3l?>»ffl*JijRbfl3^» (8-4) fcbfc« N 
JKBoc-fbbs fc&m (8-5) ^Ufeo 

^ Bn OBn 




1) CIC0 2 l Bu, Et 3 N, THF 
|l "] 2)CH 2 N 2 /Et 2 Q if | I)HCl/EtOH 



BocHN ^C0 2 H 
8-3 



3) AgOBz,Et 3 N 

4) BnBr, DBU 



BocHN 




OBn 



C0 2 Bn 



2) 1M K 2 C0 3 aq 




C0 2 Bn 



8-4 



8-5 



£5 fclt»6 (8-5) &W.W.Ogilviee> 

(Bioorg.Med. Chem. , 1999,7,1521) iU^ /? - ^ ^ ^ a ^\ £ SBljg $ 
tf-v^A (8-6) tLfro 

OBn 

if 



H 2 N 




C0 2 Bn 



DTMSC1.EUN 
2) l BuMgCI Et 2 0 



8-5 



8-6 
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£fcs ih^^i (8-5) ttWT©i5l:i/T*^ffitt#:i:LT» 
-T^to^s -fbitrtl (8-7) i:^tb s ^^rS'ffif*^ 

(8-8) ^mmmT, wm^^ik&m (8-9) t-r 
§o ih&w ( 8 - 9 ) *mmmmm7ii>, it^m ( 8 - i i ) trz, 

1£®lz*\/7 j >*$%m™ (^Ji^NaHB ( 0 A c ), N a B H 4 
^) (^iJx.«H C 0 2 H , E t aS i HI) ttftmmtlh 

(8-11) tLTbM^ (Mz. fcfC.Cimarell et al . , J.Org.Ch 
em., 1996,61,5557)o -fb^rt) (8-1 1 ) l±Wl&0kftT , BnOHl 

ftm^it, ^^^;i/^^>RjiS^^T^^t? (8-5) bT% 0 ih&m 

(8-5) fcfc N &*Ihl^a&^&iHbi^ (8-6) ii-r^^h^fcB 

*3 o 

OBn 

OBn > JL 






OBn / OBn 





.C0 2 R, gftfeSdc H N <.- l > w C0 2 R 1 (BnOH, S£&&#) u M *S^ C 0 2 Bn 

RlO" ^ 8-10 

/3 - =y Z $ A4b£rtJ (8-6) £DominicM.T.Chan£> (Tetra 
hedron Lett. , 1998, 39, 293.3) HJ; !) N - T )V * ;Mb M Jift £ i± fc s 
IMi^tJ; «-<>^;WbL N <bi^ (8-12) £ bfco 

jj 1) Cu (OAc) 2 

° N H 2)H 2 /Pd-C 
8-6 
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(8-12) £ G.R. Johnson?, <D ( Synlett, 1997, 1406) 
fci^t^V^-^iift (1-2) &x<b-&® (8- 

13) £ b fc o 



1) Tf 2 0,Py 

2) 9-BBN, oBn 
BnO/,X A OBn 



OBn 

BnO //4 JL A OBn 



1-2 



3) PdCi 2 (dppf), K3PO4 




OBn 



8-13 x (R 3 ) r 



ib&m (8-13) fc: L D A*Wmm£tc'&, *^)VT? V U - h 

&4¥misi£C-yj],*jiu{bR]&i!mh&to (8-14) £ bfco 



OBn 

,OBn 




8-13 (R3) r 



LDA 



OBn 
BnOv.^X^OBn 

„OBn 



<^C0 2 Me 




<fb-£r$5 (8-14) ©3i;*7 t ;ug|S&&£ d ^ 4 p £ bfc&s E.Negi 
shi (Tetrahedron Lett ., 1983, 24, 5181) <fc t> ft $j (8 

-16) £ b fc o 



OBn 




8-14 (R3) r 



.OBn 

DLiOHaq 
OBn 2)(COCl) 2 



OBn 

BnO^^X A \OBn 



3) 




OBn 



Pd(PPh 3 ) 4 (R3) P 



(R3)q 

8-16 N (R 3 ) r 



ft^r^j (8-16) *ltt^>$;;i/-ffci bfb-^tJ (8-17) £ bfcfts 
•fti^rt? (8-17) <D^r h > ffi % E. J. Corey 6 (J.Am. Chem. So 
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c, 1987, 109, 7925) lz «fc t) ^JBtb b-fb-^fe (8-1 9 ) tt%o 




( b ) (8-13) \z L D A&ffs ffl^-^fe^, ( 8 - 

2 0 ) ftflsffl (8-21) fct5, (8-21)% 

i^lTCltft^^ (8-22) i:bfeo 

OBn OBn 




ffis -Jft5S (I) tAD!)^^(a): 



R 3 




( a ) 
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©-fb-^tK ^fctfto^ft 3 9 8 fcft^flS-&4& (8-15) Id 

(8-23): 



ZnCl— O 



OBn 

OBn 




8-23 



SI^T^t^^t^o ^fcs -j&a (I) -CA^SS ( 
a ) : 

R 3 

©-fb-grtK fll^fcEfb^ 3 8 & s M3£#iJ 8 fc:££VWb-&t) (8-12) 
fc^Jfof (8-24): 



OBn 



BnO,,. JL ^OBn 



8-24 



* fes &5£©{bl^ (8-25) 



Br 




8-25 



izmmt £ zft^frmzn o z t-zn % ti$x~ % % ( s . j . f a u 1 c o n b 

ridge et al . , Tetrahedron Lett ., 2000, 41 , 2679) „ -ih&m (8-2 
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5) y t U >?Kjfolz £ D ±3£i:KI Eft 3; (I) 

M^t^J 9 

^rSffi^ b*r©ffiiJt^J (II) 

4b£-» ( 9 - 1 ) Mbi^rtJ ( 9 - 2 ) h£K.Tomioka£©73& (J.C 
hem. Soc.Chem.Commom., 1999, 715) lz «fc D ^ -g- $ jh t) ( 9 - 3 ) 

ft 3 „ "fb^rfg (9-3) £ J3&{£^ L t ( 

I ) tfl^o £?H> &4b£r'$J ( 9 - 1 ) ©<ft to D 'Jjl/xy — ;p 31 - 
•7" ;v £ ,H da u , xm%m ^TrtS^^f (9-2) fc(d-jD lt{b^ti 
(9-3) §H^iHt^§o 




-ft* (I) 



Mit^J 1 0 

LT©g£3£fc| (III) 
flj£-«Z> (10-1) h (9-2) i: £ E.J. Corey (Tetrahe 
dron Lett ,, 1991 , 32, 5287) {C «fc t> if?s -£r £ . fb^#J ( 9 - 3 ) 
£ft3fb£-^£^&<, (9-3) £JJ#{£^ LT--ig5$ (I) £ 

§5» 
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(R 3>P >i)„ 9-2 °* Br ° 2 >E,2N 




^ Ph. Ph ? F 3 



2) /BuMgCl / Et z O 



(i) 



W 31 



1 1 

^^Stt*i:tT©lii (IV) 

( R ) - ( + ) - 2, 10-A>7?-^jVn (11-1) t 
n ^ -f hMb-£r4£j (1 1-2) i; £ * K*g^^f -frs {b^-t? (11- 
3 ) i: T% o 4b-£r#J (11-3) £ T i C 1 4s BF 3 -0Et^© 

w xm.%m v^T -r ^ >ft^ti ( 1 1 - 4 ) tftaaMjfo;*-^ its® 

(11-5) J:t5, -fb^^J (11-5) 13, B S A*f^ffi^-& N SI 
^1 TB'AF in -9- h ^ T > ^ ~ £ A 7 ;i/ ;t 5 >f K) £f£ffl 

$t§^J:ti9-7^ A-fb^rti (1 1-6) £#£ 0 
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1) NaH 



2)ClCO-^ /s C0 2 Me 
11-2 




I)BSA 




A4 



N 



TiCI 4 , Ti (oipr) 4) 
DIPEA, CH 2 C1 2 



2) TBAF 




Tf (R3) < 



11-4 



m&ntzih&y?) (i i - 6 ) fcfc®f$g0!i 8 i: pg*ig&#8T? ( 8 - i 

5 ) £ £#ffi*3o 



MeOaC^/y,. 




X. R) D9-BBN. oBn 

)n ^o^ OBn Ljjj " ^3> q 

^-A 4 A» rauwappt/, K.3PO4 0 >| ) n 



OBn 




OBn 



(R3)r 



8-15 1-4- 



A 4 



(R3)r 



m^j 8 (1 1 - 6 ) a-nasc i )(D&mmmtti:%o 

£fc s -fbilrtJ (1 1 - 4 ) (DiXt) t> fc-fb^^i (1 1-7) 
P^&:#&TMb-£rtJ (1 1 - 6 ) fc^ifcf (11-8) £f# 

^) o 
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s- N v JT — ... — C02Me 



Oz 



11-3 



1) 



A 4 ' 



n 



OH 
11-7 



TiCI 4 , Ti (oipr) 4 , 
DIPEA, CH 2 C] 2 

2) BSA 

3) TBAF 




(R 3 )r 



-fh^^j (11-8) ii^iiift 7 tmasfe^ris-e-fb^^ ( 1.1 

9 ) ^^m^^o 



MeOaC^/,^ 




OBn 
BnO/, JL A OBn 

x^o-V OBn 



1-11 



OBn 

BnO/,. Jl A OBn 



)V4 x$ 



CT >,)„ 



O 
11-9 



mt>tifr1b-&%Q ( 1 1 - 9 ) 8 ( I ) <D&m 



mmm i 2 

ik^'m (11-6) IzJcffltrnmcDfife (Masataka Yokoyama et al. 3 
Synthesis, 1998,409) \z ^ ^ f§ t> ft fc fc&yg (12-1) Itm^Ts 
Heck^Jfr&frlWbi^ (12-2) £f#fc 0 {M £ teTR.F.Heck et al., 
J.Am. Chem.Soc, 1968, 90, 5518) t# ft <fb -£r ^ (12-2) fcfcgi 
M^J8ic:^VK — 1£5£ (I) (D&ffimmtteZo 
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OBn 




i;fcs nznitfc'&w (12-2) ^mmmfuvx, its® ( 1 2 

- 3 ) fc&ftfc'fb£-8D (12-3) &g£&$l 8 tc^u s -Jft 

^ ( I ) ©^^JM^il^^o 




M?t^J 1 3 

ttl&ya (1-11) C;H78 (BFj-OEt,, ZnCh,' A 
gOTfi) #^T^ -fb^-^J (13-1)(R 6 &-Me,-Br,- 
CH 2 OTBS) %m^Ts C - V U =1 ^>;Mb (#iJx.k£K.C.Nicolaou 
et al. , J.Chem. Soc.Chem.Comm. , 1984, 1153) £fir^N ^-£-$3 (1 3 
- 2 ) £ f# o mbthfzlk&m (13-2) fflReSs ^?t#iJ 1 - ( 

i ) - ( 6 ) jz&mmm 1 - ( 2 ) x anas en 2 - ( 2 > ti«t7 
hMzi^^ufe^s Hgfti 1 fcflHv -#5$ ( 1 ) ©i^mJim^ 

& 3 o 
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OBn 

BnO,,, .X ^OBn. 

x-^o"^ OBn 

1-11 



TMSO. 




IK 

13-1 



OBn 




OBn 



13-2 



m&m i 4 

fc&Vo (14-1) hib&'Ya (14-2) v 7 U >y&jfc s 

j? i; - ^ — * y 7° U (Angew.Chem. Int. Ed. ,2000, 

4415) &3^t±JfiS#&TT!©r;v*;i/ftiCD&x llttftMC: <fc t) -fb-&% 
(14-3) £#fc 0 




14-1 



OBn 

-jj-Hjj-- z BnO,, X A OBn 
"**i>n R 6 -(CH 2 )s U 14 . 2 A,-^ 

jjil 'M (2) K4RK * 



OH 



OH 

HO/„ .X *OH 




OH 



1 5 



Dheilly. L(Carbohydr. Res. ,1992, 224,301)cd#& o T-£*J$ L 

Yb^ti (i5-i) ©ji^s a d yyfti\z «fc d # e> titdh^m (15 

-2) $«#R&ARIIg (^y-^-^/K* N W*ffi»K*&£) fc* 
/^^>>A, -y^;i-^)5;^ttI#STv <b-£rt) (15- 
3 ) ^ ^7 y 7* u > £\ ^©^©gKhSjfefc «fc D -fb-^^J (15-4) * 
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OBn 

BnO/,.^1. , A OBn 1) ®5c 
MeOOC. ^J^OBn 



OBn 
BnO/ A >A OBn 



15-1 



15-2 




OBn 
BnO,„ JL .*OBn 

R^0^ 0Bn 



15-4 



1 6 



^3* 



15-3 



MitM 1 2 fcBI«fc:rti'&09 (12-1) Mbi^rtJ (15-3) £He 
ck^Jfo tTAy/'J>^ls -fh-^^J (16-1) 
"ftt-^-t) (16-1) fcfcSS*g0!l 1 7 fcUfcl^— JEsS ( I ) Cgit § 5, 



OBn 
BnO,,,^*. , A OBn 

. Rr L 0 J^OBn 



12-1 



©2 O HN, 



(R 3 ) r 



15-3 



A 4 
<R 3 )r 



OBn 
BnQ,,. JL ,»OBn 




16-1 



K3i08 1 7 

fb-£#J (1 7 - 1) 0*>77-^;i/^ A gzklg-fc U ^ £ A^£ffl 
^Tl&afc bs <fb (17-2) fcbt (5b>7T~^;U^A(i(UlR 

- $/ 1> D ^ )]y ft )\, t$ *; j 5 )>♦ ) , d E P C ( V ^ ;v * x * U 
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m*PRjfoi?ltT1mfc\s, -jft^ (I) £f#3 0 ^f Cs Bu 3 P, Ph 3 
P^-©?^^ETn DEAD (P^f-jur WtifriS**/ Is— b )> DI 
AD (y^fV7nf;V7v*^*;v*^^i/-h) iO)tI^lX9: ( 
PyS) 2&Rjfo£ & fr N ^HW;£2, 6-^?DD^>y^l/^D 
UK. 2, 4 , 6 — h U ^pp^>v f 'f ;i/^n i; Ff SNaHiOl 




-«b« (i) 



XJ±> <b^-#3 (17-2) b. <b-£r^ (17-3) ^ 

UfeM, 4b£rtJ (17-3) tLDA, LiHMDS C>J?>)A If 
X ( h U y< ^ ;b U ;i/ ) :p * FX N a H M D S Ct h 'J ^ A t* 7. 
( h U * ^;i/2> IJJI/) 7U'), NaH, t-BuO K^CD^SS T 
H F &<D&m$*BiJfc£l£2> fr s lUiiEtMgBr, t-BuMgB 
r^CD^U Jl>&,m& ftm£ -^^ (I) ^f§ 0 IsI^cDM 

lfol£ik<&m (17-1) b T fx T & — IxS ( I ) £ 
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** (I) 



mmm 1 8 



{h&m (i8-i) & -mit* is>m*m^xwLfcBLfc&?f*> &m 

^teib&m (18-4) J3P d (OAc) 2 -^>v r ^-y >-mmm 
m*¥<DMibjjmiz& b fc^-fti (18-2) h LfcgK Sfiig^i 8^1^ 

h >ffi<D?Pftm7Z*ft\,^h'&m (18-3) §f#^o ft 
(18-4) t;\>f Pdj1?1/- ^> a > £ fx ft^^j (18- 
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(R3)r 

mm m 1 9 

ib&m (i9 — i) %^&M5u (^j^^s m&&m$gfo*m ^ s# 

& : R.Noyori et al J.Am. Chem. Soc 1987, 109 , 5856 ) U X <t&<$) ( 
1 9 - 2 ) SUSo rts-frfcr (1 9 - 2 ) ®zkKa££lKjK£K:gjfc& s 

&MKjfc?&frjL&jkm&&mmftmRjfc£#xfo'&%B ( 1 9-3) 

k-r &o <b^#i (l 9 - 3 ) t^tu, fc^fci (12-1) iiHeck s 

jj&f^s &vfc-m$5&%mMmK-t% c i: -r^b-^-tj ( 1 9 — 4 ) 

3frs X&fbl^rtJ (19-5) tlM^Mi^ (0O£«, T.Hayashi et a 
1. , J. Am. Chem. Soc. 1984, 106, 158-163; A. Saiga et al ., Tetrahedron L 
ett. 2000,41, 4629-4632;;C. Dai et al . J. Am. Chem. Soc .2001, 123, 271 
9-2724) bs fc&%a (19-4) £ f# § 0 Yb^^ (1 9-4) {±Mig 
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#j8fct£i^ —iis^ (i) (Dmmtft&o 




19 . 5 Pd« */ciiNi« (R3)n 
( R 7 I* -OAc mmrclt -OBn S) 



M^^iJ 2 0 

4 5; > (20-1) £M3t#'J 1 9 Sc^^Mtc bTftilrt) ( 2 0 
- 2 ) ^ o -fb-^-t? (20 — 2) <2>iX^;i/gp^;jnzk^» UT*fjfo 

CCD $ •tfT'ftii^tl (1 9 - 3 ) Sil, 0 £ fes -fbi^ (19- 
3) fcHbiirtJ (2 0- 2) <D /3 -5 i? # I»ib (ftiBEtMgBr 
<S) Tf-fe»6,n*o fc&m (1 9-3) 9 fcftv^ -iSS^; 

( I ) ©JgC*4i: & 3o 
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NH O 



N O 



Br 




20-1 



2) 




mmrn 2 1 

Ibl^tJ (19-1) tMLTiS^flffl^ffcI, <fb£rt) (21- 
1) ^mXit-^m (2 1-2) hlT £0 -fh^tJ (2 1-2) 
^ttft^tl (2 1-4) id-T^frs fbllr^ (2 1-2) (Z'fh-^t) ( 
2 1-3) £#ffi£-y:T<mi£r^ (2 1—5) £ T 3 0 <b£rtJ (2 1- 

4) \z\h^m (2 1-3) fbilrtJ (2 1-6) %m% 0 

m^x, <h-&<m (21-6) tmm (12-1x1*19-5) t^ti 

y 7iJ >^£-fe!:T<fb-£rtJ (2 1- 8) tlfct, * * A (2 1 

-1 0) £t#£ 0 fbl^'tJ (2 1 - 5 ) l±^F&m5i bTYb^% ( 

2 1-7) LfcgK Iggfl ^y7'J> It (21-9) i: 

t5o Ih&m (2 1 — 9) & £ — ^ ^ # Aftt § Z. hX-it&m (2 1 
-10) o J; -5 feftfeflS^ifc (20-10) tt-JfeS; 

( i ) (DmrnttzZo 
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A 3 

S 

(R 3 )rf 



O O 




(19-1) 



1) MM 



A 3 



O O 



2) ^^A 2 -X 

Ai yJ 

(21-1) 



(R 3 )rf #~^ A > 

(21-2)^=^(R3)n 



A 3 



* OH O W 

^Ja Rs (R3)1 



n <_/>^rn 



(R 3 )n 



(21-4) 



NH 2 A Lv 

(2i-3) 

(R 3 )n / 



OH O 



(R 3 )n 



( /^(R 3 )n 



a_ NO 

fcrY* 



(21-3) 



(R3)n 



(21-5) 



(R 3 )n 



(21-6) 



A 2 (R 3 )n 

fv A ' — 

W ^(R 3 )n 



A 3 



HN O 



(r 3 )/ J~~^ Al 

(21-7)^ =N < R 3)n 



2) 



(12-1) 

?7 R7- 



R 7 ? H O 

R 4 y^ff> A 2 H (R 3 )n 
(R 3 )n' i^ A > 

(21-8)^= N (R3)n 



(19-5) 



(12-1) 



2) 



(19-5) 



R? 

R7'.. f A.^R7 

R 7 -^O^R4— { 




^-^A 4 \ 
^(R 3 )n> 



y Az a 

(R 3 )n /-\ A » 

(21-9) W 3 )n 



A, (R 3 )n 




? 7 

R 7 '..^V^R7 



X~R 4 ^0^-R 7 



XR 3 )n 



)n 



,^rA 4 



(21-10) 



(R3)n 



A 4 s R 3n R 4s p N q N r, Z & bu IB £: m b T & t) s Reii-CH = 

±©it^$)Ds k + 1 & 1 0 MTomrnxfoz o 
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WTfcAA^^-t^y-sin^u^rn — ;HSTf£M tout© 
=3 V x 9- d — a ^ ^ — iz & ft § s\ A 7s $ - Iz & ft 3 Jii m 

Mm (CE-2, 0*H7) §4HF^ifeo 3^rD-;i/t^ 
£ffi^T$]^bfco ffi.m<b&'®)(D®)m\Z, «3l/XrP-JV 

^A^t £3 is x^ru—;\,mm<D±g-frizttT%mMm (%) 
■r^bfco ^ 2-<2Mitm.(Dmm^fix^^it^'m\z^\\ 

mi 3ip(D%&m\±s mmmizwT z>$z4tm (%) %m?(Dx°, m<d^ 
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1 3 





%1 












(m 


g/k g) 


(0) 
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7 
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1. 0 
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4 


- 1 3 6 
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4 


- 1 4 7 


4 9 




1 0 




4. 


- 5 5 


5 6 




0 


• 3 


4 


- 8 4 


5 7 




0 


. 3 


4 


-8 1. 



c -?m<D%tfe&%mm>~r & fc#> N c-t* (a) 

h-b-^ -^--fe" IZMT Mark von ltzstei 

nk©2r& (Org. Lett., 1999, 1,443-446) Izm^itMtUm. b fe 0 



CH 2 OH 

HO V^o 

*HAc (A) 



No Reaction 



CH 2 OH 

h 0a X 0 

NHAc 



CH 2 OH 

ho^A 0 

HO^V^OH 
ftHAc 
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g#fH ; a - N - 7t^-JV-D - ^7^ hit^ - ^ — -fe" t 'J-f*i 
0. 3 2 unit (1. 6 9 unit/ml 0. 1 %B S A^ttf 0 . 5M 

mm ; t>3L>mmwm (p d = 3 ) 0. 6 mi 

; 3 5 °C 

Witt ; NMRfflt>7Jl/fa-7*CSS2mg^i«^ ^rc> 
i^h^AifiO. 6mK ||0. 3 2 unit £ #a x. . 3 5 °CC 



1 4 





2 


4 


6 


.8 


10 


12 


18 


24 


B 


89 


79 


68 


57 


50 


45 


40 


22 


• A . 


100 


100 


100 


100 


100 


100 


100 


100 



^©iA^B^^&iat:, ktm. £ l/tffl utz O - t U (B) 

C -7- U (A) |± N H^fc <fc 2 4HFb1 

mmm 1 
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4 - ( 4 - {C( 5 S , 2R, 3 R , 4 R , 6R) - 3, 4 , 5 - h 
V fc K d ^ - 6 - ( fc K n ) — ^.;i/t F d - 2 H - f 7 

> - 2 - <f ;i/ 3 t« ^ ;i/ } 7 x - ( 4 S * , 3S*) -1- (4-7 

;i/7T07i^Jl/) - 3- C 3 - (4-7Jl/^-D7irjl/) tVl') 

T-fe*^^>-2-^-> (<bi§r$&J (2)) 




1 - a : -fb^rtl ( 1 - 4 ) 
fc&m ( 1 - 2 ) ( 5 . 37g)0THF*»(7OmL) 9 
-BBN(50mLs0.5M TH ¥ mm) £frlx.s 5 ftRSjba&jfi 

SiiSI^gS^t^iPls K3PO4 (1 0mL N 3M zk 
1m*. l 5 bfc 0 ci 4 - (t - p< »; 

5/ * ) 7*D-E^>-fe*> (3. Olg), PdCh (dppf) ( 
0. 73g) ©DMFii (lOOmL)^^D^^ 1 8 B# HI Jf^ b fc „ 

T B A F ( 1 5 mL, 1 . 0 M T H F»*) £*P;Ls 3 B#|ffl«#b 

#bs ^5Nx-ig!)#bfco mmm*'g£i,tz'iks ^vxyfrx^Apv 

^^77^f - (ItSt^^l/^X^;!/ : ^^--t^>= 1 : 2) £ T ft M 
bs 1b&<® (1-4) § 3 . 58g s 2fim (Ifc* 5 6%) ilT^feo 

Mass (ESI) m/z : 662 (M+H 2 0)+ 

IR (KBr) : 3430 cm- » 
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1 H-NMR (CDCl 3 ):2.71(dcL J=8. 8, 1 3. 2Hz h 3 . 13( dd, J=2. 4,14. 2Hz K 
3.32~3.36(m,2H) N 3.45~3.50(ms 1H) , 3 . 60- 3 . 74(m, 4H), 4. 48~4. 68( 
m,6HK4.80~4.95(nu 4HK 7. 18~7. 37(m, 24H) 

##09 1 - b : fc&ga ( 1 - 5 ) CD^r^ 

fc&W (1-4) (3. 6g) O^DD^^Aii (22. Om 
L) t N Mn 0 2 ( 9. 6 5 g) Sioi, 2 IHF^IlDilIbfc 0 Kj& 

&m ( 1 - 5 ) « 3 . 4 6 g (jg* 9 7%) tl^itUfffco 
Mass (ESI) m/z : 660 (M+H 2 0) + 
IE (Or) : 1692 cm- 1 

1 H-NMR (CDCl 3 ):2.77(dd,J=8.8, 14.2Hz) v 3. 16-3.20(nu 1H), 3.32 
~3.36(m,2H),3.49(dt s J=2.0,9.3Hz),3.61~3.66(m,3H),3.72(t,J=8. 

8Hz),4.46~4.67(m,4H) N 4.81~4.97(m,4H),7.18~7.41(m,22H),7.74( 
d,J=8.3Hz),9.95(S,lH) 
<b£r^ ( 2 ) (D^m 
( I ) <b (1-5) (3. 4 6 g) 0 h;Vx>it (5 4. 0 
mL) fc N ^U^j.^ — >>-^^ (3. 46g) s Y */ )\>Wt (Mm*), 
P-7;i/tD7-"j>(0. 6 1mL) $Joi\ 1. 5l*nilDftMtt 

(II) ( I ) "C f# £> ft fc <b£rtJ (54. 0 m L) £ 

n B u s N (5. 1 m L) %M;Ltz 0 5 - (4 - 7;i/tD7 xz;i») 

IN HClit (1 5mL) SjDis 15 fr?$m$ Ltco «lJi£ 
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(III) (II) T^^fdb^lltMeOH : T H F = 5 m L : lm 
L fc 10%Pd-C ( 2 0 0 mg) 7k*»«ETS 

'Jiyjl/A^A^nv^^?^ - (^DD*;bA : * $ J — ;i/ = l 
0 : 1 ) fctiib, ft£rt) ( 2 ) § 6 4 m g (iRs^ 2 6 %) £t#fco 

Mass (ESI) m/z : 554 (M+H)+ 

IE (KBr) : 3376, 1737, 1503, 1218 cm- i 

1 H-NMR (CD 3 0D):1.82~1.98(m,4H),2.65~2.78(ni,3H),3.09~3.39 
(m,7H),3.64(dd, J=5. 4, 12. 2Hz), 3 . 77- 3 . 81 (m, 1H),4. 94-4. 98(m, 1H), 

6.98~7.05(m,4H),7.18~7.22(m,2H),7.30~7.33(m,4H),7.38(d,J=7. 
8Hz,2H) 

mmm 2 

4 - ( 4 - {C( 5 S , 2 R , 3 R , 4R, 6R) - 3 , 4 , 5 - b 
<Jr-teh^>-6- ( 7 -fe h * ^ ^ ) -^l/tFD-2H-t$ 
> - 2 - -f ;iO ^^^;ix) ( 4 S *, 3 S *) - 1 - (4-17 

;i/^-D7x-;i/) - 3- C 3 - ( 4 -7 )VJru 7 *.-)],) /Dk:;^ 
T-fc? 2 Ubilrio (3)) 

OAc 
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ik&>®}2 ( 6 0 Omg) <Di&fc*^U> (11. 0 m L) MtE 
t 3 N (0. 77mLK M7kWM (0. 4 9 mL)s DMAP (M£g 

^^y-(— (@^^^^;i,^c^^;v:^^+h>=i : 2) (:ti|t, 
-fb^t; ( 3 ) 4 6 0 0mg (4K*7 7 %) ttUfco 

Mass (ESI) m/z : 722 (M+H)+ 

IR (Or) : 1749,1506,1380,1221,1029 ci-i 

1 H-NMR (CDCl 3 ):1.82~1.84(in,4H),1.93(S,3H),1.97(S,1.5H),1.9 
8(S,1.5HKl.99(S,1.5H),2.00(S,1.5H),2.02(S,3H),2.61~2.64(m,2 
H),2.79~2.82(m,2H),3.07~3.08(m, lH),3.56~3.69(m, 2HK4.02-4. 
23(m,2H),4.58(d,J=2.4HzM.89~4.95(m, lH),5.03(t, J=9.3Hz),5.17 

(t,J=9.3Hz),6.90~7.007(m,4H),7.08~7.12(m,2H),7.18~7.24(m,6 
H) 

^mm 2 : it&m ( 2 - 2 ) 

4 - (2, 3, 4, 6 - r h 7 - o ~^>i/JV-/? - D - ^"Jb3 t" 

7^^^) ^>^;y?;^-ji/ (-fb^-ti (2-2)) 



p - (t er t-7f jl/^7irj^>D^i';Mf;i/) -yn^^ 
> -fef > ( 6 . 66g) fc-78°CtnBuLi (lOmL, 1. 57 
M %ftm D£ft-£rtl (XI) §-7 8°CTt 



OBn 




OH 
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h7^>^^^p;7n>(I)(7. 31g) tiTlfco 

t5fc#b=e«Tl£*b&o METSI^SSLx aS»*»!0fiAtffl 

» 6 n^it^'^^mb^^- V> ( 2 6 mL ) tiib, - 5 0 °Ct 
Et 3 SiH (0. 82mL) 3 B F 3 • E t 2 O (0. 33mL) £ jjp 

x.s i. 5 Rtram#bfco fl&ffim#*&in*.s 1 ^^ijs 

3 ) til bs 2 -2)1. 48mg ( 1 5 % )£ o 

IR (KBr) : 3388,1452,1362,1210,1068,1026 cm-' 

1 H-NMR (CDCl3):3.49~3. 81(m,4H),4.04~4.96(iB, 13H), 6. 92-6. 9 
5(m,2HK7.09~7.76(m,2H) 

3 - a : ih&l®} ( 3 - a ) 

4 - (2, 3, 4, 6-r h^-o-^O^jlz-^-D-yjl/^^ 

5- y ^ h ^^>^,m#^p< ^ )i> oc * ^ ;i/ Uh&yn ( 3 - a)) 



fb-alJ (3-1) ( 5 5 5 mg), ^^;i/-p-t Fn^i/^>^x 
- h (153mg), PPh 3 (394mg)©THF (5. OmL) 
mmteD IAD (0. 3mL) ££n;U 22 Bf H§ tl # b 0 iffTI 



OBn 



MeOOC 




its 
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rr)l : ^=3f = 1 : 3 ) ttllU ih&>® ( 3 - a) § 1 8 0 m 

S (!Um2 6 %) T"f#fe 0 

IR (neat) : 1713, 1605, 1434, 1359, 1248, 1164 cm- 1 

1 H-NMR (CDCl 3 ):3.49~3.77(m,7H),3.89(s,3H),4.07~4.11(m,lH), 

4.19~4.22(m,lH),4.51~4.60(m,4H),4.82~4.89(m,2H),4.94(s,2H), 

6.87(d,J=8.8Hz,2H),7.15~7.36(m,20H),7.96(d,J=8.8Hz,2H) 
#%$'J 3 - b : -fb^t) ( 3 - b ) (D&ffi 

4 - (2, 3, 4 , 6 - ^ h ^ - o - ^ > V )\s - /3 - D - if )l> n tf 
^y.5>;i/) h ^ 5y<> >^ ;i, :p n — )v Ubi^rtJ (3-b)) 



L i A 1 H 4 (lOmg) (D^ — T)V ( 5 m L) fb^&J ( 

3 - a) ( 1 8 0 m g ) © ;c — ;i/ (5mL) ^ 0 'Cttiifcc 
^fifcT 1 5^M«#bfc»fczk (2. OmL), 15%7kHMb^h 

vt>j±7kmm (0. 5mD -fe^-r hzMm, am^mm 

y=-)\y : = 1 : 1 ) fctiil, fb^tJ (3-b) § 1 6 0 m 

g (4W 9 3%) -ef#feo 

Mass (ESI) m/z : 684 (M+H+Na)+ 

IR (neat) : 3442 cm-i 

1 H-NMR (CDCl 3 ):1.56(s,lH),3.49~3.53(m,lH),3.60~3.77(m,6H), 
4.08-4. 12(m, 1H), 4. 20-4. 23(m, lH),4.52~4.61(m,6H),4.85(ABq, J= 
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11.2Hz,2H),4.93(s,2H),6.88(d,J=8.8Hz,2H),7.15~7.36(iih22H) 
##M 3 - c : it^^n (1-14) (D&m 

4 - (2,3, 4, 6 -=r h 7 - 0 - ^ > /? - D - h' 

57 y *✓;!/) ^>X7^rt F (-fb-^t) (1-14)) 



(I) C4 - (2, 3 , 4, 6-5rh^-0-^>^;i/-£-D- 
b"^ y ^>;i/) h;i/^>0. 3 g comU^mm 3 m L £ . N 

bso. 9 g^^>w;i//^t^i/ n. 0 5g§i^, 2i^fP^in 

f?&M£ft£-fe!rfco >Kjfo$t£^£P Us i?x^;vx-f;P 3 0 mL ^iJDt^ 

— (l^^^^;i/^^^;i/:-\=3r-9->=l : 8) ttHMlfco 

(II) (I) <£?M#£tL£:7-p^#: ( 2 2 4 mg) CDMSO (3 
mL) mmiz^ N a H C 0 3 ( 4 5 mg) £ #D X. s SStt 1HF^ 

i o o°cizt 4mmm.whfe, K^m^mm^^^^x9-)v ( 3 om 

Atr^i'Mbfeo ^^%@*-r^, i: s jh^m (1-14) *m&(Dm 
wmwt vxium2 6 % ( 21s) T?#fc 0 

Mass (m/e) : 436 (M+), 394, 307, 273, 245, 214, 163, 135, 105, 77, 51 ( 
BP) 

IR (neat) : 2914, 1641, 1437,1257, 1017,954,708 cm-* 

1 H-NMR (CDCl 3 ,400MHz)(5 : 1 . 96, 1 . 97, 2. 06 ( 12H, eaeh, s), 3 . 75-5 . 4 



OBn 




1-14 
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0(7H,mK7.96.8.02(4H.ABqhl0.06(lBUs) 

mmm 3 

2 - (4 - C 4 - .{( 5 S , 2 R , 3 R , 4 R , 6R) - 3, 4, 

-fcr-7>~2-^;iO>^;i/} 7 = — ;v ) ( 4 s * 3 3 R * ) -1- ( 
4-7;i/^D7^^;v) - 3- C 3 - (4-7;u*D7x-;v) rn 

;iO - 2- ^-dritT-if5 L ^^;b) 7 i; ^>> - 2 ^jP7D;U 
-f sr^7S/y K Uh&M 1 9 ) 



(I) it'a^U (4 — 4) (3. 19g) ©7-bh> (22. 0 m 
L) ^^iCs 2 - 7*D «f V ifSSt^^;i/ ( 0 . 77mLK^g!*M; 
•>A(0. 9 7g)£;fjnx_ N 4 0 WIHJD^aiaEUfco iSit'St^ 

3 ffi b s 6 M & &*£ b & o i§H$i"J*^JV*7A^DYh^77 

— (BRxf-;i/ : ^Fth > = 1 : 3 ) ICTfifM b7c 0 

(II) ( I ) -emztifclb&m (2. 93g) ^a:^y-;i/-^h 
7tKD77 >?B£r?f£ (1 : 1 , 4 0 mL) iz^M b 7c 0 1 0 % P d 
-C (0. 3g) ^An^.s Tki^tTiStt 3 f3f|!Sit#bfco -te^ 

— (^nD*jU:^;-ji.= lO : 1) ttllb, <b^«a 1 8 
£ (1. 2 1 g , 5 1. 8% (2Ig)) CTf^o 



OH 
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Yb^rtl 18 ( 4 0 0 mg) (DrF7bFD77 ( 5 : 

1, 3mL) iCTK^fb V 3-0 A (50mg) £ftlx.s lilt-8l$PI, 

i ) i^xmrnr % t, (19) & 3 7 7 mg (jr* 51.0% 

( 3 Ig)) fctfSo 




Mass (ESI) m/z : 636 (M-H)~ 
IR (KBr) : 3400,1722,1503 cm- » 

1 H-NMR (CD30D):1.53(s,6H),1.81~1.95(m,4H),2.65~2.68(m,2H), 
2.72~2.78(m,lH),3.09~3.41(m, 7H) , 3. 62~ 3 .66 (m, 1H), 3. 77- 3 . 82( 
m, lH),4.81(d, J=2.0Hz,lH),6.85(d, J=9. 3Hz, 2H) , 6 . 97~7. 02(m, 2H), 7. 
18~7.22(m,4H),7.30(d, J=7.8Hz, 1H),7.38 ( d, J=8. 3Hz, 2H) 
4 

6 - C(4 - {( 2 S *, 3 S*) -1- (4-7WD7i-^) 
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-3 - C 3 - (4-7;i/tD7i-;i/) 7nt;0 - 4 # 3r v T -If ^ 
y>-2'-OK2S, 3 S , 4 R , 5 R , 6R) - 3, 4 , 5 - 
h >; t Fn^ri/^ii/t K d - 2 H - f ^ > - 2 - * ;i/ # * >> y y ^ t 

^> f I* (fl3^«D 1 7 ) 



<fbilr#/2 ( 3 0 0 mg) N TEMPO (2, 2, 6, 

l-^^iji?-;^^^, 7ij-7j;AM(ioiiigK KB 
r (lOmg) ©7-bh-hy;b (6. 6mL) iSflEfcfijftiSWzk ( 
6. 6mL)s NaOCl (6. 6mL) ^ii, MU fc T 3 1$ fel St 

A^D-^h^^^^ — (^DD^;i/A:p<^y — ;i/ = 1 0 : 1) fct 
liLs 1 7 * 9 0 m g (l&2£ 2 9. 4 %) Id T f# fc 0 

Mass (ESI) m/z : 566 (M-H)~ 

IR (KBr) : 3388,1737,1509 cm- i 

1 H-NMR (CD a 0D):1.82~1.97(nu4Hh2.65~2.68(nu2HK2.71~2.79 

(m N lH)^3.12~3.24(m,3H),3.34~3.52(m,3H)^3.62~3.68(m, 1HK4.84 

(cU J=2.0HzaH),6.98~7.05(m > 4H) > 7,18~7.21(m^2H),7.29~7.37(m, 
6H) 

4 - a : ih^'m ( 8 - 2 ) (D&m 
D -p -sO*?))/***/? \) (8-2)) 



OH 




F 
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D-p-t Fn^i/7x-jl/^iJi/> (8-1) 16. 7gCD2N 
- N a 0 H 7K mWL 5 0 m L mW. C u S O * • 5 H 2 0 (12. 5g) 

©tr i o o m l 7&mm * m , 6 o °c t- i m mmn -r % o ^mm^m. 

rSS^^-^bs 2N-NaOH**»50mL> ^;-;i/5 OmL, 
^>^j^D70'13. OmL^jiDi^ mUt? 2 0 fifSSflitSo 

3 o omLfcjo^N mux* immm&Tz> 0 %rm®*zmi,^ # N t 

■fe h >S3T$i#Ls |g*S-TS (8-2) $13. 1 8 g (ifc 

¥5 1. 3%) TJUSo 

Mass m/z : 212 (M-45)+ s 122, 91(base), 65 

IE (KBr) : 3022,1587,1509,1389,1248,1008 cm-i 

1 H-NMR (CD 3 0D):5.07(s,lH),5.16(s,2H),7.12(d,J=6.8Hz,2H),7.3 

4~ 7. 48(m, 5H) , 7. 45 (d, J=6 . 8Hz, 2H) 

4 - b : <b^#J ( 8 - 3 ) (D&m 

?V *s> iih-&%0 ( 8 - 3 )) 



•fb-^t) (8-2) 12. 53g©THF-7jc(140mL) mmm 
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fc*H>Th'Jxf^7^ (16. 4mL)s (Boc) 2 0 (13. 

5mD teinzmu-c 4mmm.w-rz> 0 thf^mee^l, mm& 

JB£ 1 0 % ^ >&zfc$g$£fc:T p H 4 fcfj. ftKif^x^ 9- ;i/ ( 
100mLX3) Ifimu, JStH^^Tk (100mLx3) figfo^^zk 
(lOOmLxl) ttttHLx mft.mWtJ' h U t> ACt^t^o 

m*s*i> -fb-^^j ( 8 - 3 ) * 1 7 . 4 g (%.mm) -emtio 

Mass m/z : 357 (M+), 331, 301, 283. 256, 212, 148, 120, 91 (base) 

IE (Or) : 3298, 2968, 1791, 1656, 1608, 1506, 1452, 1392, 1242, 1161 



1 H-NMR (CDCl 3 ):1.23(s,9H),5.05(bs,3H),6.94(d, J=8. 3Hz, 2H), 7. 
32~7.41(m,8H) 

4 - c : Ik-rn-tJ ( 8 - 4 ) (D&m 

( 3 S ) - 3- [4 - (^>i?;i/^-^>>) 7 - 3- [( t 

- h ^ ) tJV#-^7^] 7p f^->i^>i;;i/xxT;v (ft 
i%'#> ( 8 - 4 )) 



(8-3) 14. 4g0THF (80mL) mm^, 
h'ji^^7^> (5. 9mLK -fVW^nn*;M-h (5. 
8mL) £#D;U 40^FH#bfctCH 2 N 2 /Et 2 0 (N, N- 
i?^fJVxhDV>b7 (30g), E t 2O (lOOmL), 40% 
K-0 H*** ( 1 O OmL) J: b wag) ^JniLs 1 . 5^fHi#t« 0 
AcOHfctjSl3)^7V^>§^iLfe^ x — 5 1 ;i/ (10 0m 



OBn 
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l) n ?k (i oomD -^mx±x %mm tfcgu ^-^-^m t^m 

LmmmmyK ( 1 0 0 mL x 2 K g&fn^Tk (lOOmLxi) lz 

H F : 7k ( 8 0 mL : 1 5 mL) mmt bfciK >s )\s K - ^ > v" ^ - 
hO. 93gOh'Ji^75>8. 3 mL^rt^inx. 2 B# 

T 3 o Mi^rt £ - ;v (1 0 OmL) £ T L s 1 0%H 
C 1 7kmm ( 5 0 mL x 2 K 7ic ( 1 0 0 mL x 4 K fi&ftA&zk ( 5 
0 mL x 1 ) tt^tbs ftfzkffife&^ h U >7 AT"?2!)tt-^o 
5fe L s a**7-fe h=h (8 OmL) g$hbfeiDBU7. 0 

mL, ^>i/)V7*v?j K 5 . 7mLSii s M^T* 4 Bf -f 3 o 

fi^i^ffixf-jVx^r^ ( 1 0 0 mL) fc«KL 1 0 
7jcvg?£ ( 5 0 mL x 2 K ISIIII* ( 1 0 0 mL x 1 ) s f&fnJSi&zk 
( 1 0 0 mL x 1 ) fcTtffc^L. ^tK^^^ h U ^AtTSlt'So 
£ g * b N ISSi/'J jby^i/jij^A^n'? h^77^ - ( WW. ^ 
^;i,^^^;i/:n--s^it>=l : 2) Ctiltl» hib&W) ( 8 - 
4 ) £ 1 0 . 35g 5 5. 7 %) o 

Mass m/z : 461(M+), 404, 360, 314, 270, 212, 180, 121, 91, 57(base) 
IE (Or) : 3394,2956, 1731, 1689, 1500, 1290, 1224, 1149 cm-i 
1 H-NMR (CDCl 3 ):1.51(s,9H),2.89~3.12(m,2H),5.10(s,4H),5.09 
~5.13(m, lH),6.99(d, J=8 . 8Hz, 2H), 7. 30~ 7. 54(m, 12H) 
4 - d : 4b ( 8 - 5 ) 
( 3 S ) - 3 - 7- 5; y - 3 - [ 4 - (^>^;i/;t^>) 7x-;v] 

zru ^^r>m^>p^^^^jummm (Yti^% (8-5)) 
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(8-4) (3. OOg) CD B m ^ ^ JV ai * ^ JV (30m 

1 ) mmiz i 7 %mm-^^ y-jimmi omL^jiDi, 3 Rtnattt^ 
= 1 : 4 ) m^itm, 5^ t&m? s ^b-s-tj ( 8 - 5 ) & 

2 . 4 6 g- (IR^ 9 5. 2 %) -??#3 0 

Mass m/z : 361 (M-36. 5 )+, 344, 270, 147, 121, 91(base ), 65 

IR (KBr) : 3016,2908,1725,1581,1512,1299,1245,1185 cm-! 

1 H-NMR (CDC Is ), :3.05(dd,J=6.4Hz,18.3Hz, 1H), 3.27(dd, J=6.4Hz, 

16.8Hz,lH),4.64~4.65(m,lH),4.94~5.03(m,4H),6.89(d, J=8.7Hz,2 
H),7.15~7.41(m, 12H), 8. 77~8. 78(m, 3H) 
4 - e : fbi§r#3 ( 8 - 6 ) ©£r/$ 
(4S) - 4- [4 - JlJr *>y) y ^-)\y~] T - 

2-*> Ub-£r^ ( 8 - 6 )) 




-fbllrtJ ( 8 - 5 ) ( 6 . 4 8 g) ©Bl^^^^rn^T 1 ;^^^ 
(1 5mL) ^iox, lM-K2C0 3 *i^fct7;i/*iJ^t:t5o 
BWt^? Jl^x^n (3 0mLx2) Jifim Ls Jrt ( 
5 0 m L x 1 ) fcT$c# b. ftt zK Bfc ^ h U ^ A tTMtS, 
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£®5febs H^Ot , >6 0fflLgIH> h'Jxf;i/7>>3. 

^it-i-r;^iio. 7mL§nni, gfi-c i 8 ntp H it!#-r S. 0 

H/^M^tK^Us fgfa^'ffciT' - T7k^?t (5 0mL)s 
^^^^^ ( 5 0 mL) s 1 OXHCI*»» (5 0 m L) ^jjflXs 

rJb (50mLxl) ItUt^o -£r t> *t tz m J9 £ * ( 5 0 m L x 
1 )s ggla«W7j< ( 5 0 mL x 1 ), gg^j^±i7jc ( 5 0 mL X 1 ) fc t 

^yj^^i^DT^^-f - (^DD^;i/A : !P -fe h > = 1 
0:1) till, tf^tlfe^^^^^^^yu^x^^ : 
Tifc#gK (Slftf S ^-fh-^tJ (8-6) £ 2 . 50g (JRsfs 6 0 . 
7 % ) T*f#& 0 
Mass m/z : 253 (M+), 162, 91(base), 65 
IR (KBr) : 3184,1749,1698,1540,1410,1248,1100 cm-i 
1 H-NMR (CDCl 3 ):2.84~2.88(ddd,J=1.0Hz,2.4Hz,15.1Hz,lH),3.39 
~3.44(ddd, J=2. 4Hz, 5. 4Hz, 14.8Hz, 1H), 4. 68(dd, J=4. 9Hz, 14.9Hz, 1H), 

5.08(s,2H),6.09(bs,lH),6.97(dd,J=2.9Hz,7.8Hz,2H),7.28~7.44(m, 
7H) 

4 - f : ik^'%J) (8-26) O^WL 
( 4 S ) - 4- [4 - (^>^;i/^-^-^>) 7x-;v] -1- (4- 
^;P^-P 7 T - 2 (ih^^i (8-26)) 
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te^rtJ (8-6) (1. 0 0 g) (Dt&ih* 3- \s> ( 1 0 mL) mm 
tMJxf;i/7^> (0. 8mL) 4-7^t07t-^i|?D = ^ 
T 1/ y K (1. 1 lg) N ffl (II) ^-fe^_j.o. 7 5 g^iJDi, 4 
8fiflSfi»t2o SJiSttS^fiST^SI b> J^b^ 5=- iv >^^*1~ £ o 

( 5 0 mL)> 7j< (50mL) ?§J5?b> 

5 0mLx3) ttmbs -Sto^fzWWt .x^l^X £ 7 jc (50m 

L 1 K 1 0 % H C 1 7jc?g?$ ( 5 0 m L K ISIhSWtK (50m 

L x 1 ) N fSfn^±i7jC ( 5 0 m L x 1 ) fcT#~i# U f8$7.k]M^ b >J 

- (-O-fe'y : x-f;V= 1 2 : 1) t;t MM b s ?# £ ttfc 
liSMxf^x7,fji/ : > i&r^MlK bT JhlB-fb-^ 

t> (8-26) £ 1 . 06g (W77. 3%) X f# 3 o 

Mass m/z : 347 (M+), 256,210, 137, 91(base), 65 

IR (KBr) : 1731,1620,1506,1380,1242 cm- i 

1 H-NMR (CDC1 3 ), :2.93(dd, J=3.0Hz,15.2Hz,lH),3.52(dd, J=5.4Hz, 
15.2Hz,lH),4.93(dd,J=2.4Hz,5.4Hz,lH),5.05(s,2H),6.90~6.99(m,4 
H),7.24~7.43(m,9H) 

###J 4 - g : it (8-27) 
(4S) -1- (4-7WD7i-jk) - 4- ( t K P */ 7 x 
-710 T-fc?^^>-2-;t> Ubllrtf (8-2 7 )) 
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.OH 



lh<&'W (8-26) (2. OOg) C»Sif;H7rJl/-^; 
(5 0 mL) $g$£tc 5%;15 5> <> A -mm 0 . 20g^DxH 2 

£^5feflts g§}g£ U fiff^-k ? A?.w?b?^7<{ - ( ^ n n 

A:^-feh>=10 : 1) ttlSt^ tfc&'yo (8-27) $ 1 . 

36g (Ifc3*s9 1.9%) -£f#£ 0 
Mass m/z : 257 (M + ), 214, 120(base), 91, 58 
IR (Or) : 3106, 1707, 1620, 1503, 1453, 1383, 1257, 1218 cm- 1 
1 H-NMR (CDC1 3 ), :2.93(dd,J=2.4Hz, 15.7Hz, 1H), 3. 53(dd, J=5. 9Hz, 

15.2Hz, lH),4.94(dd, J=2.9Hz 3 5.4Hz, lH),5.22(s, 1H), 6.85(d, J=8.3Hz, 

2H),6.93(s, J=8.8Hz,2H),7.23~7.27(m,4H) 
4 - h : fb^-tl (8-28) (D^ffi, 
4 - C(2S) -1- (4-7;V^D7i-;v) - 4 - ;t ^ V T -t? 

^ ^ > - 2 - ;i/ ] 7i^;i/MJ7;i/tD^^>7JI/*^-l^ ( 4b£- 

ftl (8-28)) 
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it^^Q (8-27) (0. 3 5 g) ®^<bp< ^ 1/^lOmL 
t^fc^T f U $; > 0 . 1 2 mL. ftlzk h U 7 )l*u * # >gg 
0. 2 6mL§jJDis lKfBBJI^tS. fiJtftS** (2 OmL) I: 
ft^SKxf ;i/x^r;P ( 3 0 mL x 2 ) tttBbs Wjm?g^lO%H 
C 1tM&?& (2 0 mL x l ) s figfnSWzk ( 4 0 m L x l K fiSin^jg 
zk ( 3 0 mL x 1 ) fct^D^bs MtRSM^ h U £ A £ T f § „ 

: n-^^if>=l : 3) ttlitS £ n S^<b^-#J 
(Yb^rtJ 8-28) SO. 48g (iRajs 90. 7 %) „ 
Mass m/z : 389 (M+), 347, 252, 214, 186, 137, 119(base), 69 
IE (KBr) : 1734,1509, 1416, 1383, 1248, 1212, 1131,900 cm-* 
1 H-NMR (CDC1 3 ), :2.94(dd,J=2.5Hz,15.2Hz,lH),3.16(dd, J=5.9Hz, 
15.2Hz, lH),5.04(dd, J=2.5Hz,5.4Hz, 1H), 6 . 98(t, J=8. 8Hz, 2H), 7. 21~ 
7.25(m,2H),7.31(dd, J=2.0Hz, 6.8Hz, 2H), 7. 45(dd,J=2.2Hz, 6.8Hz, 2H) 
4 - i : (8-29) (DtitiZ, 

( 4 S ) - 4- [4 - ({ 2 S , 5 S , 3 R , 4 R , 6R) - 6 - 
[ ( ^ > *J )\> # *c *s ) *^Jl~] - 3 , 4 , 5 - h iJ^>i?;^Jri/) 
^tFD-2H-e7>-2-^fM ^ ^ ;u ) 7 x ] - l- ( 
4-7;i/^-D7xx:;V) t-^^.^>_2-^-> ( ft; (8-2 
9 )) 



OBn 




F 
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(8-28) (0. 3 2 g) 0THF4. 1 mL«fc 0 . 

5m-9-bbn/thf OmL) mmttmz., 6mmm$LTZo 

%.J&m%m.Ulk T*^^> L 3 M - K 3 P 0 *7kmm ( 0 . 6mL) s TH 
F 4 . 7 mL s 4 - h ^ f# ^> tifc-fb^t; 0. 2 2 g s PdCl 

2 ( d p p f ) 0. 0 4 2 g^l^ N 5 0°Cfl6»|^I#t§o S 
J^^fcyK (3 OmL). (3 OmL) %1)Ux., -k 

^ -f h 3 31 L- > WW. )V (3 0mLx2) £t| T 3 o 

iWtS* (30mLx2) N g&ftl&jgzk ( 3 0 mL x 1 ) fcT«fe# 

b N h'j>>A fcTi&Mir & <, gisgs Us mm* ^ # 

y;i/i7A^OY F^77-f - (S^St^^;!/^^^;!/ : n - ^ ^ -tf- > 
= 1 : 4 ) ^r^M-r^, (8-29) £0. 2 0 9 g (ifc 

$45. 4 %) -£f#3 0 

Mass (ESI) m/z : 800 (M+Na(23))+ 

IR (KBr) : 2896, 1746, 1509, 1377, 1095, 1068,750 cm-* 

1 H-NMR (CDC1 3 ), :2.69~2.75(dd, J=7. 8Hz, 14. 7Hz, lH),2.89(dd, J= 
2.5Hz,15.1Hz,lH),3.12(dd, J=1.5Hz,14.2Hz, 1H) , 3 . 30- 3. 37(m, 2H), 3 . 
46~3.53(m,2H),3.59~3.74(m,8H),4.45~4.64(m,4H),4.81~4.94(m, 
5H),6.90(t, J=8.8Hz,2H),7.19~7.35(m,26H) 
4 - j : ttx^tfa (8-30) (D^m, 

3 - {(4 S, 3R) - 4- [4 - ({2 S, 5 S, 3R, 4R, 6 
R) -6- (sOVJVJricist^jv) -3, 4, 5-hU^>^;i/^- 
k?D-2H-K7>-2-0} ^^;i^) 7x=^] - 
1- (4-7WP7j^) ^-^VT-if^^>-3--f7l/} r D h' 

^-v^^^-;!/^^^;!/ (ib^^o (8-30)) 
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2M-LDAA/^>-THF (1. 3 m L) ^THF 3 m L 
#IRb, -7 8°CTMb^rtl (8-2 9) 1. OOgcDTHF (1. 5 
mL) mm%MZ-, l^P^I^tfc^^fjl/7^'Jl/-M. 132 
g <£> T H F (2mL) *g?t£;!jnx., 0. 5l$ii#bt§o KJfo^Jc 
l^fQ^bTV^Tzk ( 3 OmL) £in;L, igtHU BMo:^ 
(6 0mLx2) mttiTZo $&&%i%:ffiffl&i&& ( 5 0 m L 

xi) tcT^^bfc^v m^mm± s u ^Akt^tSo ^^s® 

S L , ll^^iJA^jl/A^A^DTF^yy-f- ( S£ It ^ ^ ;i/ a: 
^;i/:n-^^^>=l :4) 'fbllrtJ (8-30) 

SO. 7 9 3 g ( W.m 7 1 . 8%) T'f#feo 
Mass (ESI) m/z : 864 (M+l)+ 

IR (KBr) : 2854. 1740, 1509, 1452, 1362, 1215, 1140. 1098 cm-i 
1 H-NMR (CDC1 3 ), :2.19~2.23(m,2H), 2.47~2. 59(m, 2H), 2. 72(dd, J 
=8.8Hz, 14.6Hz,lH),3.04~3.13(m,2H),3.30~3.37(m,2H),3.42~3.4 
8(m, lH),3.64(s,3H),3.61~3.74(m,4H),4.47~4.63(m,5H),4.81~4.9 
4(m,4H),6.90(t, J=8. 8Hz, 2H), 7. 15—7. 35(m, 26H) 
4 - k : ih^'m (8-31) (D&J% 
( 4 S , 3R) - 4- [4 - ({( 2 S 5 5 S , 3 R , 4R, 6R) 
-6 - (^>^;v^-^->) -3, 4, 5 - h V ^> *J))sJr* 

*s) h*D-2H-^7>-2--f>} ^ ^;i/) 7 x - - i 
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- (4-7;^D7i-;j/)' - 3- [3 - (4-7jl/^D7ir;i/) 

-3-^^v/nt;H r-V^ity - 2 (lki$>m (8-3 
1 )) 



fb^fcJ (8-30) 1. 7 5 g©THF-Me OH (2 OmL) I 
?£ fc: zk 5 m L > LiOH-H 2 0 (0. 0 8 4 g) £ #P x. s 

;i/ (3 0mLx3) IZT&mTZo mm^m^ Ls B*t£iV 3 - 
^ s >U*^;i/*^A^D^h^^^^ — (@^^oi^-;bj.x^;i/: n - 

^*^>=i : i) ttii^ts m&m%$&<o nztitcmmz^v) 

^IS © ^-fb * 3- V > ( 8 . 4 m L) id 2 M - 3" ^ If »J )\y {7 u -f 

KOtt-fc-^ 5F- 1/ ( 0 . 8 4mL) $J)Di, gfi, 16PfM# 

V ^ A (0. 0 8 4 g) CDTHF (lmL) litlfc 3 t>% 

l/tinx^ 4> t?t^-r zmmtzmm l s 4~7"Dt7;i/tDot"> 

(0. 4 7 g ) ©THF (8mL) }§r&£flnx.s 3 0 ^it^T 3 <, 
t^'fbffi^tMffiTs 1 0 0 2 BSISSfcASL 0. 3 6 8g©TH 

F (8mL) ?«?$fc: 7 K#Ts 5fcgiItfe7*'J -t-;i/Ml©T H 
F«££#0;ts iStmM^t^c ^ 3 1 0 °CT» P d ( P h 3 
P) 4 (0. 068g)§iJP^. N 5^1#lf;t^^D7^ K © THF 

(7mL) mm%Mz-s IfiTl RtP^m^T^c KJfomiZ 1 0 %H C 



OBn 




F 



8-31 
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1 TkmWL (2 0mL) J1/3lXt)1> (50mLx2) 

mm bs t&&m%7k ( 5 0 mL x 2 ), ffiffi1ki&7k ( 5 0 mL x 1 ) 

-N^r-y->= 1:5) ttilt^, Jis -fb-^rt) (8-31) §0. 91 
0 g (V&m 7 3. 7 %) 
Mass (ESI) m/z : 551 (M+Na(23 )+l )+ 

IR (KBr) : 2920,1746,1690,1610,1310,1280,1240,1100 cm- x 
1 H-NMR (CDC1 3 ) , : 2 . 23~ 2. 42(m, 2H) , 2. 72(dd, J=8. 8Hz, 14.THz,l 
H),3.09~3.74(m, 11H), 4. 46~4. 63 (m, 4H), 4. 66(d, J=2. 5Hz, 1H),4.81 
~4.94(m,4H),6.91(t, J=8.8Hz, 2H), 7. ll(t, J=8. 3Hz, 2H), 7. 33- 7. 89( 
m,26H),7.96~8.00(m,2H) 



( 4 S , 3R) - 4- ( 4 - {[( 2 S 3 5 S , 3R, 4 R, 6R) 
D-2H-t7>-2-^^} ^^;i/) 7ir^] -l - ( 4 - 7 ;i/ 

t07i-Jl/) - 3- [3 - (4-7;i/tD-7irjl/) _ 3 _ ^ ^ v 

7'd ^^f^^>- 2 ({biirfg (26)) 



ft-£>^ (8-31) (0. 27g) CDMlk* *ls> ( 5 . 4 mL) 
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**fc- 7 8 °CT- 1 M- B B r 1/ >** ( 1 . 8 mL) 

£Jnx, 1 Hil^tSc SIS**** (30mL) ^dd 
*>>bA (3 0mLx3) Jfi tB T 3 0 ttHi*** (5 0 m L x 1 ) s n 
ttfiH* (5 0 mL x 1 ) N tgfn^^Tk ( 5 0 mL x 1 ) tt^^l, 

«Rzk«K± b »; ^Actsit^o m^§su mm*is v 

*7A^DYh^77'f - (^7DD*;i/A:^^y — ;V = 8 : 1) fc 
"ClltS hit^m (26) 10. 1 4 7 g- (Jfc* 8 9. 1 %) T»f# 

o 

Mass (ESI) m/z : 568 (M+l)+ 

IE (Or) : 3400, 2902, 1737, 1680, 1596, 1506, 1386, 1224, 1152, 1134, 1 
086cm- i 

1 H-NMR (CDaOD ), :2. 28~2. 34(m, 2H), 2. 74(dd, J=8 .3Hz, 14.6Hz,l 
H),3.09~3.39(m,10H),3.64(dd,J=5.3Hz, 11 . 7Hz, 1H), 3. 78(dd, J=2. 4 
Hz, 11.7Hz, lH),4.95(d, J=2.4Hz, 1H), 7. 01-7. 05(m, 2H), 7. 22-7. 26 ( 
m,2H),7.27~7.38(m,6H), 8. 06—8. 10(m, 2H) 

mmm 6 

3 - [3 (S) - 3- (4-7;i/tD7i-;i/) - 3- kFo^^> 
7-Dtr;H - (4 S, 3R) - 4- (4 - {[(2 S, 5 S, 3R, 4 
R , 6R) - 3, 4, 5-MJtFo^i/-6- (hFn^^? 
JV) t: Kn-2-t!7>-2 — f p<^;i,} - i - 

(4-7;i/*D7in;i/) T-t?^^>-2-;?|-> (Ibl^tJ (22)) 
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<b^tJ (8-32) (0. 0 6 1 g ) £ - 2 0 °CV&fc* ? U > ( 
0 . 6 mL) lzmmvtc'&, <h&%0 ( 2 6 ) ( 0 . 115g)'®I{[i 

(2. 8mD mmztoHs 2mmmnLtz^, 

2mL§J)Di, 1 mmWtW? So Bm^f-fr^X =t)V (3 0m 

L) s 10XHC1*»S (3 0mL) £jj[]x. N WW.^?- )V ^ )V 
(3 0mLx3) »tUt, ^ttl^^Tk (30mLx3K f& *n :ft ±1 7.k 
(5 0 mL x 1 ) tt^ls ftt7.k$tg^ h A ktgit^o }§ 
£ ^ * U s aiSJ'^^l/A^A^nTh^?^^ - ( ^7 p D ^ 
;va : ^ ^ y -;u = l o : 1 ) CtlfMts £:<fbi§r^ (22) £ 0 . 
0 8 9 g (K$7 7. 1%) fH5 0 
Mass (ESI) m/z : 570 (M+l)+ 

IR (KBr) : 3370,2902, 1725, 1506,1389,1218,1083, 1011 cm-i 
1 H-NMR (CDsOD), :1.88~1.99(3B,4H),2.76(dd, J=8.3Hz, 14.2Hz,l 
H),3.09~3.40(m,7H),3.64(dd, J=5.4Hz, 11.5Hz, 1H), 3 . 79(dd, J=2. OH 
z, 11.7Hz, 1H), 4. 65(dt,J=4.8Hz, 6.4Hz, 1H), 4. 85(d, J=2.0Hz, 1H), 7. 
00~7.09(m,4H),7.29~7.40(m, 8H) 

(8-33) (D^m, 
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( 4 S , 3R) - 4- [4 - {(2S ; 5 S , 3 R , 4 R , 6R) 
- 6 - [( ^ > V)]/ # ^> ) p< ^ ;!/ ] - 3, 4, 5 - h U ^ > V fy* 

^;i/t h* d - 2 H - t:^ > - 2 --r * ^-jv} y ^ - 
1- (4-7jl/tD7x-;v) -3- [(2E) 3- 
y^-)\y) - 2 - 7d^_M T-tf^^>-2-^j-> {ih^-m ( 8 - 
3 3)) 



OBn 




8-33 



2M-LDAA7^>-THF (0. 6 m L) £ T H F (1. 5 
m L ) fc#§? bs - 7 8 °C T« fti^r ftl (8-29) 0. 3 3 6 g©TH 
F 3 mLS?ftfc3!jn^.> 3 O^I^lfct, DMPU (1, 3 - 
^;V-3, 4, 5, 6-rh7hh*D-2 (1H) - fcf U $ *; y > ) 
1 . 8 mL -%1&Xs 11:3 0#8£J$ir£o HjfSifcfc: 4 - 7 frit u 
t^l/7D?^fF0. lllgOTHFl. 5mLitSiD^ s 30 
#W*#bfc-gU fiS*D*gtfi:r>*-:p&$fc (3 0mL) fciniU £S 
tSto g^^-^;!/^;*^;), (5 0mLx2) ffl m b s £B £ 7j< ( 
5 0 mL x 3 ) s f&m&Mfc (5 0 m L x 1 ) tt^il, MfcUM 
J- h U * A ttftjlt So e^>iJA^*7A^ 
DV h ^ 7 ^ - (ff|j^i;r;i' : n - ^^-^ > = 1 : 5) (3 
TUt^T^ £1h&ga (8-33) § 0 . 2 5 3 g (iRajs 6 4 . 4%) 
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Mass (ESI) m/z : 934 (M+Na(23))+ 

IR (KBr) : 2890, 1746, 1509, 1383, 1359,1224,1137, 1098 cm- i 
1 H-NMR (CDC1 3 ), :2.63~2.88(m,3H),3.12(dd,J=1.9Hz, 14.7Hz,l 
H),3.20~3.38(m,4H), 3.47-3.48(m, 1H) , 3 . 59- 3. 74(in, 5H) , 4. 45-4. 



63(m,4H),4.65(d, J=2. 4Hz, 1HM. 81- 4. 94(m, 4H) , 6 . 12(dt, J=6.8Hz, 
14.6Hz,lH),6.45(d,J=14.7Hz,lH),6.90(t, J=8.8Hz, 2H), 6. 95(.t, J=8.7 
Hz,2H),7.14-7.35(m,28H) 

mmm 8 

ik^'ty) (25) CD&ffi 

4 - (4 - {[(5S, 2R, 3 R , 4 R , 6 R) - 3, 4, 5 - h . 
U t I* D * %/ - 6 - (tFD^J/^^) ^il/tFD-2H-t7> 
-2--f;i/] p<^-;i/} 7xr;i/) - (4S, 3R) -l- ( 4 - 7 ;u 
^n7z_^) -3 - [3- ( 4 - ? )VJr u y 7"Dtr;i/] 
^f^^> - 2 - ^"> (<fb-£rt> (25)) 



-fb-^r (8-33) (0. 2 3 g) ®^^;-j!/-THF (10m 



OH 




l ) mmiz 5 
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xm&kibT & Mb^r^j (2 5) ^0. 1 1 3 g 8 1. 1 % ) f 

Mass (ESI) m/z : 554 (M+l)+ 

IR (Or) : 3394. 2908, 1737, 1506, 1386, 1218^ 1089 cm-' 
1 H-NMR (CD 3 0D), : 1 . 88- 1 . 95 (m, 4H), 2. 66( t, J=7. 3Hz, 2H), 2 . 75( dd, 
J=8.3Hz, 14.2Hz,lH),3.09~3.40(m,7H),3.64(dd, J=5.8Hz, 11.7Hz,l 
H),3.78(dd, J=2.5Hz, 11 . 7Hz, 1H), 4. 91(d, J=2. 0Hz, 1H), 6 . 97-7. 04(m, 
4H),7.18~7.33(m,6H),7.38(d, J=8.3Hz,2H) 
##$J 5 - a : {b-^-t) (1 1 - 3 ) (D&J&m 

5 - ( 4 - 7 if - 1 0 , 10-y^f;i/-3-yt + V- 3- f7 
h U is>7 D [ 5 , 2 , 1, 01, 5]^*>-4-^;v)-5-^-^- 
v^>^>g^ (<fb-&^ ( l l - 3 )) 



(R) - ( + ) 2, 10-^7>7t— ^;i/^A (0. 8 9 g) (D h 
( 1 4 mL) mm^, 7k&Ts ikmibi- h y ■> A ( 0 . l 8 2 
g) 2 0 #F a ^# LfcflK p< 5 - Z D D - 5 

^V-A'l/b-F (0. 8 1 6 g) *ioits.Sffi-c 1 Kil#t§o 
-R^ffi^fiaiPffi'fbT v^-TtR (4 OmL) tftl, M^^nn;*. 
(5 0mLx2) JtUmf^o Wim«i*iSi«JA^* (5 0 mL x 
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>- 4 0 : 1 ) N (mm^^Jl^-T. "t)\> : n-^^tyy = 1 : 2) tt 
<b^rtJ (11-3) §1. 30g 9 1. 8 %) T* 

Mass m/z : 343 (M+), 312, 279, 129(base), 101 

IR (KBr) : 2944, 1720, 1689, 1440, 1413, 1389, 1335, 1215, 1050 cm- 1 
1 H-NMR (CDaOD), :0.97(s,3H), 1.16(s,3H),1.35~1.41(m,2H),1.87 

~2.12(m,7H),2.39(t, J=8.3Hz,2H),2.78(t, J=7.4Hz,2H),3.46(q, J=4. 
4Hz,2H),3.67(m, 3H), 3.85~3.88(m, 1H) 

5 - b : -fb-^-tJ (11-10) (D<&m£ 
(4R) - 4- {(IS) (4-7*D ; E7x-;i/ [(4-7JUD7 
3i - ;p) T ^ y ] p< - 5- ( 4 - Tif - 1 0 , 10-^^ 

-3, 3-y^^V-3-f7HJ^^n - [5 5 2 3 1, 0 1, 
5] y=ft>-4-JJl) - 5- ^-^V^>^>^^^-;i/3iX^;V ( -fb 
-£rtJ (11-10)) 



T i C 1 4 ( 0 . 23mL) (DUik* 9 \s > ( 1 0 m L) 
^T, Ti(OiPr) 4 (0. 2 m L ) £flD;U 1 
£s <b^-tl (11-3) 0 . 65 gomt* 9- V > ( 3 . 5 m L) $ 



7 2 m L ) £ 1 H#HiB# bfc&x - 2 0 "CJC^JP b s ( 1 z ) - 7 if 
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- 2 - (4 - 7n^7x-;i/) -1- (4-7;^D7ir;i/) ;c ^ 
> 1 . 1 5 g GDi^bp< 5^ V > (3. 5mL) mm^Mz., 3 B#FSil# 
T£o fcli&mizwm-i&<{k* * U > (lmL+5mL) £#D;U 
CIU 1 0 %i&m7kmm (3 0 m L) SiDXs ;i/ :n * y=- JV 

(5 0mLx2) s Jftmbs WtB^^?K ( 5 0 mL x 1 ) N l&fOSWTk 
( 5 0 m L x 1 ) s mfti-&i&7k (5 0mLxl) txa^b, M7km, 

■mi- b u t> a t x^^-r & o iisgsus ussj/ u * vji* ? a 

^D?K77^ - (7DD^J1/A ; F>=5 0 : 1 1 ) s (WM 

x.^jVx.X9-J]y : n--\^i^>= l : 2) ttllb, fb^rtJ ( 1 1 
-10) tO. 7 0 8 g (sum 6 1. 1%) Tilfcc 
Mass m/z : 622 (M+2) + ,620 (M + ), 343, 278, 200, 135, 95 
IR (Or) : 3376, 2944, 1734, 1683, 1509, 1437, 1269, 1131, 1059, 1008 



1 H-NMR (CDC1 3 ), :0.95(s,3H),0.95(s,3H),1.24~1.39(di,2H),1.60 
~2.04(m,5H),2.28~2.33(m,2H),3.45~3.57(in, 3H), 3.62(s, 3H), 3. 79 
~3.91(m, lH),4.56(t s J=9. 3Hz, 1H), 4. 95(d, J=10.2Hz, 1H), 6 . 34- 6 . 38 
(m,2H),6.71 — 6.76(m,2H),7.17(d s J=8. 3Hz, 2H), 7.41 (d, J=8.3Hz,2H) 

^mm 5 - c : {b^-#j (11-11) co^m,^ 

3 - [(4S, 3R) - 4- (A-yu^y^-)V) - 1 - ( 4 - 
7;i/^-D7ix;i/) - z - *rv t v y - z - ^ )\,) rnt'D> 
S^^x^f^ (11-11)) 




Br 



11-11 



F 
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fc&to (11-10) 0. 5 2 g(D h;i/^> (lOmL) S^fc 5 
0 °Cf N , O-lf^FiJ^^j^iJji/y-feh?^ F ( B S A ) 0 . 4 
lmL&Jn*. 3 0#H8at#bfc&s 1M-t F^-n-^f ;i/7> 
^E- •> A 7 y F/^r F7tFD7?> ( 0 . 84mL) £#n;l N 
5 0 °c-e 3KfH«ftt5, SJSS^lSSt^^b, ^ ^ y ( l 
mL) 5 ^P^^# bfc&, 1 0 %UW7kmWL (15mL) £ 

iD*.x ( 5 0 mL x 2 ) ifilf^o ttm*** ( 

5 0 mL x 1 ), ( 5 0 mL x 1 ) |g^n^^ 7 J< ( 5 0 mL 

x i ) cTi#i, m&mmi- h u ^Attigit^o 

n-^*V>= 1 : 3) fcT»S8lbs (11-11) § 0 . 2 

2 7 g (i&2p 6 6. 7 %) 
Mass m/z : 407 (M+2)+,405 (M+), 270, 208, 169, 129(base), 95 
IR (KBr) : 2938,1758,1503,1440,1371,1233,1101 cm-» 
1 H-NMR (CDCI3 ), :2.21~2.56(m,2H),2.49~2.61(m,2H),3.08~3.1 

2(m, lH),3.67(s,3H),4.66(d, J=2.5Hz, 1H) , 6 . 92~ 6 . 97(m, 2H), 7. 18-7. 

22(m,4H),7.51(dd, J=l . 9Hz , 6 . 3Hz, 2H) 

mmm 6 : it^m ( 1 2 - 4 ) o^^, 

3- {(4 S, 3R)-4-[4-(3-{(2S, 5 S, 3R, 4. 
R , 6R) - 6- - 3, 4, 5 - (fij^ 

y *J )\/ * *s ) ^tHD-2H-C7>-2-fM 
> ) 7 i - -1- (4— 7 U 7 ol -)\,) *rV TM^ >J > - 
3--T;i/} 7PHo>i^f;i/x^rii/ (-fb^rt? (1 2 - 4 )) 
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OBn 



Me0 2 C. 




<b-&m (11-11) 575mgh3- ( 2 , 3, 4 , 

- o - ^ y s> j]/ - /3 - D - ?)i> t: ^ j ;i/ ) -i-:rn^>i. 2 
h >;x^;i/7^> (5mL) Arfffl^Ts F'J-o 

-MJM770.(43mg) iiS^i^ ^ ^ r> A ( 1 6 m g ) £ftn 
itlOO-Cfctl 3PtSI#tSo SSfcMLs ^^tl^5»JLfe 
f^s 0i^^;V^*5P;i, ( 5 0 m L) b, 1 0 %W®l^ ffiffi-k 

n-^^it>=l:4) Izxmm-fZ (12-4) * 1 . 

1 S 8 7. 0 %) -emtco 

Mass (ESI) m/z : 890 (M+l)+ 

IR (neat) : 3016, 2896, 1741, 1503, 1371, 1215. 1092, 831, 747 cm-i 
1 H-NMR (CDC1 3 ), :2.23(q, J=7. 8Hz, 2H), 2.44-2. 60(m, 4H), 3. 11 (m, 1 

H), 3.33-3.44(m, 3H), 3 . 58-3 . 75 (m, 4H), 3 . 66( s, 3H), 4. 54-4. 94(m, 9H) , 

6.38(m,2H),6.91-7.32(m,28H) 

m e>4afc<b^-^^#%^j 4 - ( i ), ( j ), ( k) Rvmnm 5,6, 
7, 8 t3^oT-j^^ ( 1 ) *nz>&mtpmt£ttzz>o 

##0'J 7 : ik&'fy) 5 0 (D&m 
(4S, 3R) -3- [(3S) -3- ( 4 - 7 )V * D 7 x - Jl ) 
-3-hFD^^7Dfjl/] - 4- (4 - {[( 2 S , 5S, 3 R , 4 
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R, 6R) - 3 , 4 , 5-HJtFD^>>-6 - ( fc 1* p 3f * ^ 
^;i/tFD-2H-t7>-2-^H ^ ^i/7DfJl/-3- 

y (.its® 5 o ) 



zK^-fb^-hU'>A4. 5 rag©DMF ( 1 m L ) M » ffi. £ ^ T 2 , 
3, 4, 6-o-^h^^>^;u-l-^*^^r^-/?-D-^;i/=ib- 
7^>/M — ;i/ 6 2mg©DMF (3mL) mm%M?L, 20^ 
HWIfbfcgK (4S, 3R) - 4- [4 - (3-/Df7"Dti) 
7xr;i/] - 3- [ ( 3 S ) - (4 - 7J^D7izjl/) - 3 - h K . 
DJp^7°nh , ;i'] - 2- 7t'f^>-2-t>5 7mg®DMF (3 

m l) ^ m & m z. s mi&t: 2 mmmnT % o ^mm^^yK (2 0 m 

L) S^^^^^Xt 1 ;!/ (3 0mLx2) Jft fcB 1~ & o ffi£B?$ 

<&tK ( 3 0 m L x 2 ), ISfn^^TK (40mLxi) fcT^^bs M 

7Kmm^^^^^Aiz.r^-mr^o si§§si s ^iithf (5 

mL) -MeOH (5mL) 5 A-ftjR 5 Om 

pp^71/A : -;i/= 10:1) UT-fb-^rtj 5 0 £ 4 3 

m g (Jfc*£ 6 1. 2 %) X-mtzo 



OH 
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Mass(ESI)m/z: 628(M+1) + 

IR(KBr) : 3388,2902, 1734, 1509, 1389, 1218, 1080 

1 H-NMR(CD 3 OD):1.87-1.97(m,6H),2.73(t,J=7.4Hz,2H),3.10-3.15( 
m,lH),3.12-3.39(m,5H),3.52-3.57(m,2H),3.53-3.69(m.2H),3.78(dd, 
J=2.0Hz,10.7Hz,lH),3.87(dd,J=1.0Hz,10.5Hz,lH),4.64(bt,lH),4.85 
(d,J=2.5Hz,lH),7.00-7.09(m,4H),7.27-7.37(m.6H) 



( 4 S ) - 4- (4 - {[( 2 S , 5S, 3 R, 4 R , 6R) - 6 - 

> z?ji# 3^>) * - 3 , 4, 5 - h >;^>^;i/;t^>] ^jv 

t FD-2H-h'7>-2-^M 7 ^ - ;b) - 1 - 7x- 

^-T-fe'^^V- 2 (<fb£rt> 1 9 - 9 )) 



mm 9 



OBn 




###0 8 - a : {k&'M (19-6) 
(3R) - 3- (4-yp ; £7x-^) - 3- t FDJf^>-N-7 



x-ji/rn;^?^ K Wb-£r'#3 (1 9 - 6 )) 
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3 - (4-^0^71-;!/) - 3 -*3rV - 7 x.=.J\s7U S^y 

t ^ f (95 0mg) <d^$ ; -)v-mk*?-\s>mm (3 : i , a 

m L) tRuCl 2 [ ( S ) - BINAP](^^dd [ ( S ) - ( 

-) 2, 2' tr*- (i;7in;i/*^7^) - l, l' -tf±7^ 

M ibr-9A (II)) Mfcg (12mg) §ini, 1 0 0 5 ^ffi 

<h-&% (19-6) £ 7 2 5 m g (1R^76% S ^^iK$9 9%e. 

e . ) tifi 0 
m.p. = 210~212°C 
[a ]d : +33.0 (C=1.0, THF) 
Mass(m/z):319(M+),183,157,135,93(BP)65 
IR(KBr):3316, 1614, 1599, 1530, 1443, 1368, 1065, 693 cm- i 
1 H-NMR(DMS0):2.69(dd,J=4.4Hz,14.2Hz,lH), 2.77(dd, J=8. 8Hz, 14. 

2Hz,lH), 5.16(n,lH), 5 . 69 (d, J=4. 4Hz, 1H) , 7. 14( t, J=7. 3Hz, 1H) , 7. 

40(d,J=7.8Hz,2H), 7.46(d,J=8.3Hz,2H), 7. 64( d, J=8. 3Hz, 2H) , 7.69 

(d,J=7.8Hz,2H) 

##01 8 - b : <fb-£$j (19-7) (D&m 
( 4 S ) - 4- (4-7*P : E7x-;i/) - 1 - 7ir;i/-7-gf^ 

>- 2 (4h£rt) (19-7)) 




Br 



19-7 
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ih^'m (1 9-6) ( 5 0 0 mg) O THY mm ( 7 m L) - 
7 8SttD IAD (^^v7Dh'^?v"^A;i/t^i/i/-M ( 0 . 
67mL) hPPh 3 ( 4 7 9 m g) ©THFgi ( 3 m L) £MT 

-s^rif> : g^^oi^-;!/^^^;b= 5 : 1 -> 2 : 1) CtUt^, 
-fb-^ftl (19-7) § 2 6 0 mg (IR$55. 2 % ) ?# 3 0 

m.p. = 113~115°C 

[a ]d : -146.0 (C=1.0, CHC1 3 ) 

Mass (m/z ): 301 (M + ), 260, 184, 103,77(BP) 

IR(KBr):1728, 1599, 1485,1377,1149, 828, 750 cm- i 

1 H-NMR(CDCl 3 ):2,91(dd,J=2.9Hz,15.1Hz,lH), 3 . 56(dd, J=5. 4Hz , 1 
5.1Hz, 1H), 4.98(dd,J=2.4Hz,5.9Hz,lH), 7. 04-7. 52(m, 9H) 

ik^m (19-9) 




Zn (Cu) ( 1 0 6 m g ) OTHF-HMPAj§« (3 : 1, 
4mL) Izih&Vo <19-8)(1.0g)*flnjU3 ftRa£a*fc&% 
1~So Sj®t{:og^Tt^i;i7^>i7A (l. 7mg), 2- ( *; 
-t e r t - 4 (4. 4mg) *bU?L5 

#ra«#b&«. m^m (i 9 - 7 )( 2 2 3 m g ) $i^ 0 ej& 
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*%M3:-C*friP& % 1 0 %MM7kmm (5 0 mL) s Wm^zf-Jlx. 
(3 OmL) %]mx.T^m'%]%: 5It 3 0 5 % * 
< 5 0mLx2) iffll, MffiM^yJc (5 OmL), fSfq&ig 

tR (5 OmL) fcTtffc^L-, m&mm± b U ^Afct^lti, 

x^^;i/:-\dri^->=l:4) ttllt^ fcfb^to ( 19-9) * 
&Sfef£iH£: LT 4 8 0 mg (l&Jfs 8 4. 3 % ) ft % 0 

m.p. = 95~97°C 

[a ] D : -61.2 (C=1.0, CHC1 3 ) 

ESI-MS(m/z):796(M+Na)+,774(M+l)+ 

IR(KBr):2854, 1749, 1599, 1497, 1452, 1371, 1212, 1068 cm-! 
^-NMRCCDClahl^l-l^maH), 2. 04-2. 10(m, 1H), 2. 63-2 . 74(m : 
1H), 2.81-2.87(m,lH), 2 . 94(dd, J=2 . 4Hz, 15 . 1Hz, 1H) , 3. 18-3. 22(m, 
1H), 3.29(t,J=13.1Hz,lH), 3. 36-3. 40(m, 1H) , 3. 53(dd, J=5. 9Hz, 1 
5.1Hz,lH), 3.59-3.75(m,4H), 4. 55-4. 66(m, 4H) , 4. 80-4. 88(m, 4H) 3 
4.96-4. 98(m,lH), 7. 02(t, J-6.8Hz, 1H), 7. 14-7. 37(m, 28H) 
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i f 0 i ffl 



1-. -«£s£ ( I ) : 




(I) 



3r;i/^s d-CsO/yV^ + ^Ss - COORk (b): 

— ol^*^ (b) 

H 3 C"^CH 3 

t ^-r«s Xfcfc&5£ ( a ) : 



CsS'K R 2 |i-CH 2 OHl, -CH2OC (O) -RiSxii-CO 
2-R!* N R 3 tt-OHiXli-OC (O) -R,1 N R 4 fcfc- (CH 
2 )kR 5 (CH 2 ) 1 - ({fib, ki:lliOXIilW±©IiT-$^ k + 
ll±l 0 UT(Dmm~?:$>% 0 ), *feR s (i^^r§^b. 
-CH = CH-s -OCH 2 - s C H (OH)-T 




R- 



( a ) 
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A 2 {i s C i~ C 5 (DTJV*)\sm^ C i~ C 5©T;i/n ^-->m, Ci~C 
6 <D 7 ;i >T - ))y m s C i~ C 5© t FD^i/7;^^iX!iCi-C 5 0 
# ;i/ tJ? ^ ;i/ t Jl * Jim X' £ o 

2 . -fl$5$ (II) : 



-ZTrsZtiZfc&mhL, -j&5£ (III): 



(i£fK A 3s A 4s RafiViis q N r {i±f3{'(5l Do) 
X-m-ZstiZik^'M^Xtr J > # - S X & ^ > - y tHiit^t^ 
£ h ^^ii!c ii -T ^ — (I) T~m£ti%ih&>tiox.&M¥&)tem^i / 

3 . -J&iS (IV) : 



CR 3 ) P 
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(IV) 
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